INTRODUCING THE T1-92
(OVERVIEW)

by B KUTZLER
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T1-92 = The power of a computer lab with the independence of a calculator.

The TI-92 is Texas Instruments' new calculator that combines established calculator features like numeric
computing, plotting and programming with latest technology in computational algebra and interactive
computational geometry.

The TI-92 is very robust, weighs only 600 grams and measures 20 cm x 12 cm (that is 3/4 of an A5 sheet). Its
ergonomics is comparable to that of a GameBoy™ and it is as simple and intuitive to use. It is a powerful
assistant for dealing with mathematics and science in virtually any environment: in an office, in a lecture hall, in
a classroom, at home, in a car, on a train, on a school bus, ...

The TI-92's two most prominent modules are computer algebra and interactive geometry. The computer algebra
module was developed jointly by Tl and the developers of DERIVE™, who are with Soft Warehouse, Inc. in
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Honolulu, USA. The interactive geometry module was developed jointly by Tl and the developers of CABRI
GEOMETRE 1I™, who are with the University of Joseph Fourier in Grenoble, France.

In this document we will demonstrate:

e symbolic manipulation (computer algebra)

e 2D and 3D graphing

e the interactive geometry module

o the date/matrix editor, the programming editor and the text editor.

The various options of linking the T1-92 with other devices will be described at the end of this document.

Computational power never has been so mobile before!

(1) Demonstrating symbolic manipulation in the Home screen

We start with a simple operation on two rational numbers:

0 1+2+1+3

As one types this, the characters appear in the line editor at the bottom of the screen:

:E Al -gF;EPaTCFa3ITcTD+fPI!|EPTPPngm I DTI: 1 -EharEE A—Z... ]

1.2+1.73]

MAIN RAD AUTO FUNC 0720

The input will be processed (i.e. the calculation will be performed) after one presses
0 (ENTER)

|’F1 T Fzv Fawr 1_ Fu™ FE FE
- E Alashra|Calc Dther‘TF'r*ngElTElear‘ a—z...]

=] 2413 58
1-2+1-3

HMAIN EAD AUTO FUNC 1/z0

The first history pair is now displayed in the history area (that is the space between the menu bar at the top of
the screen and the line editor). A history pair consists of the entry (left) and the answer (right). A copy of the
entry remains in the line editor for possible further processing. The answer is a rational number - and not a
floating point approximation as it would have appeared on most scientific calculators. Now a first example for
symbolic simplification:

0 1+x+2x+3 (ENTER)

m ]2+ 13 b=y
-4 ]l + 2w+ S e

AN FAD AUTO FUMLC =730

Another history pair was added to the history area.
The next example shows how the TI1-92 uses two-dimensional format for displaying expressions.
0 (x-1)+(x+1) (ENTER)

©2000 B. Kutzler Texas Instuments



Texas Instruments / Introducing the TI-92 (Overview) / by B Kutzler page 3 of 42

mis2+ 143 Sr6

B+ 1+2-u+3 Jox+d

.x—l ®=1
®+1 ®+1

Cu—12/Cntld

MAIN KAD AOTO FONE o0

.oox-1 . . x-1 .
In the sequel we use the expression ) from the history area to generate the new expression 1/—1 . Pressing
X+ X+

the square root key inserts a square root symbol and an opening paranthesis into the line editor:

o [V]
B+ ]+ u+3 Iom+d
.x—l w—1
w+1 w+1
I
TRIN FAD ALTO FUNC /=0

Now we need to copy the last answer into the line editor. To be able to do so, we highlight the said expression.
With the up and down cursors (top and bottom edges of the blue cursor pad) one can move the highlighting into
and within the history area. Repeated applications of the up cursor moves the highlighting from the line editor to
the last answer - to the last entry - to the first but last answer - to the first but last entry - ...

o A O
w2+ 103 ]2+ 13 iy )
B+l +2w+ 3 B+ l+2-w+ 3 Teox+d
x—=1 . — 1] x—=1
s+ 1 B [oc+ 1] o+ 1
JC JC
HATH FAD AOTO FUHL 17 & FAIN FAD AOTO FUME 17 =
o A O
LIS War Tl W 5.6
mw+1+2xw+ 3 S-xw+4d
x—1 x—1 w—1
=+ 1 ®+1 =+ 1
JC JC
HAIN RAD AOTO FUML 27 = HATH FAD AOTO FUME 2/ =

To continue with the above example, the highlighting is moved to the last answer:

o YWV
-1
=1
<
HAIN FAD AUTO FUMC 1./ =

The highlighted expression will be copied into the line editor by pressing
0 (ENTER)

=—1 =—1
1 4 1

e
N e e ] |
TATH RAD AUTO

FUOML =/ =0

It remains to type the closing paranthesis and conclude the input:

o ) (ENTER)
e =1
2+ 1 = 4+ 1
T CCow—L > et D
FAIN RAD ALTO FOMLC a-7E0

The above examples demonstrated some simple algebra. The next example shows how the TI-92 can do
calculus. We start with computing a simple derivative. The differential operator can be entered, for example, by
using the [ d ] key. (Again, this key inserts the differential operator and an opening paranthesis.)

0 [d]x"2+a(*)x+b,x) (ENTER)

-%[x2+a-x+b] 24+ a

w2 raxxt+h, x>

AN FAD AUTO FUOML S/ =0

Another method for entering the differential operator is through the menu bar:

1 r=-

LS = e M T e S 1

The cALC menu seems appropriate for calculus operations. It is evoked with the (F3) function key.

©2000 B. Kutzler Texas Instuments
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o (F3):caLc

Fer Fzr FE F&
Alasbt-z [EYRR0L Her |[PrgmI0|Clear a-—-z..
1:de differentiate
"+ l+2ox+q 28 IToxtd
i
'x_i %=Tr-: Eraduct. x_i
+ : produc +
* EEfHine =
=1 E:FMaE{ , =1
farclen
_H . fhberiw .
n g lx @ anx| Pingert Zuta
ECx"2ra¥xth,_ x)
TVFE OF USE €314 + OK=[EMTER] AND CAMCEL=LESC]

Appearantly, this menu offers many more functions than are available on the keyboard. (ENTER) copies the
highlighted operator (which happens to be the differential operator) into the line editor and closes the pull down
menu (left picture). To prepare for copying the first but last answer into the line editor, we select this expression
by pressing the up cursor three times (right picture):

0 (ENTER) NAA
x—1 [2—=1 -|x—1
=1 Jm+l A+l
-%[x2+a-x+b] Z2-x+a -%[x2+a-x+b]
L] 44
HAIM RAD AUTO FUMC E/50 HAIN FAD AUTO FUMC 2/

(ENTER) copies the expression into the line editor, thus making it the first argument for the differential operator
(left picture). A comma, the differentiation variable X' as its second argument and a closing paranthesis conclude
the input of this example (right picture).

o (ENTER) ,x) (ENTER)
=—1 1
-%[ ><+1] (x+1)2- x—i

The computation of this rather non-trivial derivative goes far beyond what any handheld calculator could do so
far. But there is much more to come ...

To evaluate this expression at the point x =2 one can simply edit the last entry. The right cursor (right edge of
the cursor pad) deactivates the highlighting in the line editor and sets the cursor to the right end of the
expression. It can then be edited like in any of the widely used editors and word processors.

o =

The TI-92 offers a very powerful operator, which is called the ""'With" operator and which is denoted by the

symbol ' |". In combination with a simple equation like x = 2 it performs a local substitution.
o [|] x=2 (ENTER)
- &[] x-2 =

Since computations are performed exact by default, the last answer includes V3. If the result shall be given as a
floating point approximation instead, one needs to conclude the input with [ ~ ] (= [ € ]-(ENTER)) rather than
(ENTER).

o [~]
HMAIN FAD AUTO FUNC B/Z0

©2000 B. Kutzler Texas Instuments
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Determining the antiderivative (the indefinite integral) of an expression is as simple:

o [V] 1-x"2) (ENTER) ... to enter the expression v1— x>

[1] ... to enter the integral operator (and an opening paranthesis)
A (ENTER) ... to highlight and copy the last answer, i.e. the square root expression
,x) (ENTER) ... to enter the integration variable as the second argument

) Py [T=2-1)

'IJ'[Xz—l o Ein;':x)+x-J_[;2_l]

ST Ce™ 212D, D

HMAIN FAD AUTO FUMNC 10/ 30

The expression v/1—x? describes the upper half of a unit circle around the origin. Therefore, the corresponding
definite integral between -1 and 1 should give half the area of a unit circle:

0 => ..toallow editing of the expression € ... to move the cursor one character to the left

©2000 B. Kutzler Texas Instuments
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0 ,(«»)1,1 ...usethe unary minus here! (ENTER)
];1 -[xz - 1]d>< %

FIATM FAD AUTO FUMLC 11750

The TI-92 "knows" about numbers like = and uses them as appropriate. But now back to some "simple" algebra.
For easier reference, the following polynomial will be stored as EXP:
0 x"3-3x"2+4x-2 (STO) exp (ENTER)

T o3 xZ g -2 exp
=

W= F

24—z

HAIN FAD AUTO FUMNC 1220

Now we want to solve the corresponding polynomial equation. The ALGEBRA menu contains the function SOLVE
(among many other functions for performing algebraic operations):

0 (F2): ALGEBRA (ENTER) ... to copy the soLVE function

: =} Calc DEI‘I:IEFTPPQNIDTEIEEF a-Z.. ]

:expandt Sir‘l;(}{) + K'J [ ]

fzetos)
fapprost

f corDenom m
tpropFract =
=?Sq Ll .

tTriag

IComplex » exp 5 2
tExbract # I, S

I —J X2+ d¥u—2rex

TYVFE OF UZE €14 + [EMTER]=0K AMD [EZCI=CAMCEL

'\.

SOLVE takes two arguments: The equation and the variable with respect to which the equation shall be solved.
0 exp=0,x) (ENTER)

L e e R ) =1

;Dlue(exp [O I+

nnnnnnnnnnnnnnnn

Appearantly, the soLve function computes real solutions only - which is what many teachers wish to have
anyway. However, one can as easily compute the solutions over the complex numbers. For this case the
ALGEBRA menu offers the submenu COMPLEX.

0 (F2): ALGEBRA

FE F&
a Ealc. Dther‘-TFr‘-ngElTElear‘- a—z...]
sind(x) | s dn® - 1]
z

z
n
P approxd LS
fcombenom 2
tpropFrace
inSolued 2P
iTrig * R S S

tComplex k
tExtract » ® =

solvedexp=0,x)
TYFE OFK UZE ++t4 + [EMTERI=0K AMD [EZCI=CAMCEL

COMPLEX is evoked by pressing the down cursor often enough (left picture) and then pressing (ENTER) (right
picture) - or simply by pressing (B), i.e. the character preceeding the word 'COMPLEX'.

o V.. (ENTER)
z Frv |_ FuT FE FE Fzr T FE T FE ]
|—|1 gebit-a YL Dther‘TPr‘ngDTElear‘ a—z...] Algebra Ealc, Dther‘ FramIQClear a-=z.
1izolue] ; NE . lizaluer T2 =
I 2ifactord siniix) + 2 J lx l’l IJ 2ifactort Elndix) + 2 J L}:: 1J
3tewpand: 2 2 Itexpand: 2 z
J g: zer‘u:-s({ T J g: ZE'r‘DE-':I: T
= fapprox = u L approx =
B2 chmOenomt 2 &2 comDernom 2
ripropFract ripropFracy
bl SinSolued 2xp bl ginSolued 2xp
}{3_3.}{2+4.}{_2 - licSoluar 2+4'K—2
zolve (exp=0, x> Jicferost
MAIN RAD AUTO FUNE 13730 TUFE DR USE ©511 + [ENTERI=0F WHE [ETCT-CRRICEL

The function csoLVE is used for computing complex solutions of an equation.

©2000 B. Kutzler Texas Instuments
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0 (ENTER) ...to copy the csoLVE function into the line editor
exp=0,x) (ENTER)

= cSoluwedexp = 0. =
=1 +4 or x=1—4 cr ==1

o
cEolueCexp=0[0_3c>

AT FAD AUTO FOMC 10750

Please note how the T1-92 produces this mathematically sound answer: It separates the various solutions of the
equation with the logical operator OR.

Another source for finding functions is the catalog, in which all functions and commands are listed in alphabeti-
cal order (left picture). For faster search within the catalog, press the letter key of the command's first letter in
order to move to the respective section, e.g. (F) when looking for factorization (right picture).

0 [CATALOG] (3]
1w FEw o Comm e F& 1m(_ Fer FB
- §=—|[Algech CATALOG lear a—=z. ~ f=—|[Algehk LATALDG lear a-z..
Fab=s T rfactor?
ol _[ | and_ | n ol _[ Z| Fill n
-1 " AndFic = -1 * floor( =
_=. ANE _ . in
" 3w approxy " 3w FrQft
arclent WE p oy = Fridi Wl pdoy -
augmentC Far
®zolvelexp|  augRCH w=1 B soluvelexpl  fopmate w=1
®cSolverex| CEllingd mcSolverex| fRartd
w cFactorc =i oar =1 v Func A1 ook w=1
cBoluvefexp=0_x> cBolvefexp=0,x>
EXFE EXFRLAHR]

A very useful feature of the catalog is the "on-line help" below the line editor. It describes the type and order of
the arguments of the selected function:

]

|
This display means: The FACTOR function takes one or two arguments. The first argument is an expression and is
compulsory. The second argument is a variable and is optional (as is denoted by the square brackets).

0 (ENTER) ... to copy the FACTOR function into the line editor
exp) (ENTER) ... to enter the argument

- act orCep Cos — 13- [ — =50 + 2]
uuuuuuuuuuuuuuuu

Factorization using FACTOR is done over the real numbers. A factorization over the complex numbers is per-
formed by crFACTOR. This function can be copied from the ALGEBRA-COMPLEX submenu, or copied from the
catalog, or simply typed in. Since a copy of the last entry still is in the line editor, we just need to insert the letter
'c" infront of the command name 'FACTOR'.

o <€ ..toallow editing of the expression c ...toinsert the letter 'c'

©2000 B. Kutzler Texas Instuments
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o (ENTER)

= cFactoriexPl
e — 10-Cxc + —1 + &2-[2 — 01 + 47

cfactot-(ex:p)
Fil

A0 ALTO FUMC 16750

Another method for entering a function name is typing it. For example, the function zErROS computes the set of
zeros of a given expression with respect to a given variable.

0 zeros(x*2-2,x) (ENTER)

- =ero=lF = ] <= -I=z

—eros T2 2 >
AR o

R FORE 15756

This function produces the "same" answer as SOLVE but appearantly displays them in a different format. To
restrict the search for zeros to the positive numbers, we use the "With" operator:

o => .. toallow editing of the expression [ |1 x>0 (ENTER)

= ceroslx® — 2, x| x>0 “I=>

;.er-o..—.(x"z 2 zcx | 2c>00

RAL ALTO FUMC 18750

The next example shows how to work with matrices. There are several ways to enter a matrix. Very convenient
is using the built-in matrix editor. This editor can be accessed through the applications menu, which is evoked
by the key

0 ... to select the matrix editor
APPS W ..\ ... to select the matrix edit
AFFLICATION FB i AFFLICATIONE F&
1: Clear a—z...] -E 1:Home Clear a-z. |
R o1 -j = 2:%= Editor - =
E:Emdﬁw Editar 2‘ oo 3iWindow Editor ; 2‘ or k=1
i lara —_ . =1 - 7.
=: Tahle . . ¥ 2:x:+2] LI =-Tah 5Tabe kS 2:x:+2]
% Eatax’f’latEéxtEmtm‘: Rl Cillsta-Tlatrlx BEdit
N ) g§$E§§E§§Ht1 or e aen)
" zerdsir LLof {2 -2 " zerde LLor 2 -2z
lzeros[xz—E,x”x}El ol -ZEPDE[XE—E,lex e 22
zeros Ce™2—2 x> x>0 zeros Cx™2—2 x> x>0
TYFE OF UZE £¥14 + [EMTER]I=0K AMD [EZC1=CAMCEL MAIN FAD AUTO FUMC 1B,/=0
o (ENTER) ¥ ¥ .. tochoose the NEW option (ENTER) ... to start the matrix editor
1 AFFLICATION S FB
- E 1tHome Clear a—z...] | Pln:nt SEtupTEdlt,T< RN TCEIC-TUt—l lT ]
ZiY= Editor l-d or x=1 HEW
Stllindow Editor .
m faci] 4:Graph x2_2.x+2] Tups: |MELER+
a CFa Tab _ Fu:-lu'.;ierﬂ main+
o -:ngr‘am :l_,!.?rual-:ule'
et et ST
- "- 2 1LO {E _E} H
2 CEnter=0K > (ESC=CAMCELD
" zerozlx —2,x:||x}El el
zeros (x™2—2 . x2 1 x>0
MAIN FAD AUTO FUMC 1870 UFE + AMD + TO OFEM CHOICE®

To use the editor for entering a matrix, one must change the type to MATRIX. The right arrow left of the blinking
entry DATA indicates that a selection menu can be opened by pressing the right cursor. We open this menu and
highlight the entry MATRIX (left picture). We then use the down cursor to select the other fields for entering the
matrix name and the row and column dimensions (right picture).

o =WV .. tochoose the matrix editor (ENTER)W ¥ m ¥ 3 ¥ 3 (ENTER)
|F'1c't SE-tupTEmtTHeader‘TI:alcTLliTl ] |F'1|:|t SEtupTEellTHeaderT TUti,llTStat]
HEH HEKH

Tupe: HMatrix+
Folder: main
Variableim ]
Row dimension:3 |
Col dimension:s |

'::EhtE'r"' 1] 4 3' 'CESE CAHCEL > CEnter=0k  » (ESC=CAMCEL>

HAIM KRD AUTO FUMC TYFE + [EMTERI=0F AMD [EZCI=CAMCEL

©2000 B. Kutzler Texas Instuments
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(ENTER) concludes this definition and opens a table in which all 9 elements of the 3 by 3 matrix are filled with
zeros. The element in the first row and first column is highlighted and also is displayed in the line editor (left
picture). (ENTER) moves control to the line editor and we overwrite the zero with the variable 't' (right picture).

o (ENTER) £

F'l-:-t SEtupTc911T< ol obi srat] || [ehmr e St s e sl o[5S  [shat]
MHT MAT
e =51 cZ2 c3 cd [oa] e cl =] c3 cd ca
1 HEI ] 1 [@ ] ]
N 5] E] ] 2 (@ ] ]
A [C] o ] = (@ ] ]
4 4
5 5
& 6
7 G
rici=0 ricli=t
MAIN RAD ALTO FUNC MAIN RAD ALUTO FUMLC
(ENTER) copies the contents of the line editor into the table and moves the highlighting to the next element (left
t-1 15}
picture). We repeat this process for all the other elements of t>  t Q& thus entering the matrix row by
t ¢
row.
0 (ENTER) t-1 (ENTER) 1 (ENTER) ...
Pl-:-t. SEt.upTEel IT* T T TUt-l ITSt,at,] - |F'1-:|t SEtupTCEI lT* i g T TUt-l lTStat]
MHT MAT
i [=51 :2 53 cd cS = cl cZ [ g [at=}
1 [t ] 1 [t t-1 1
N [c] E] ] z [ 72 |t
A [C] ] ] S ] 1. 1
4 4
5 5
& &
7 7
ric2=0 ric3i=t*2
MAIN RAD ALTO FUNC MAIN RAD AUTO FUML

Switching back to the Home screen can be done with the hot key [ 4 ]-[ HOME ]. The matrix M now is available
from within the Home screen:

0 [HOME] ... to switch to the Home screen
(ENTER) ... to enter the matrix m
t -1 1
= 1 t2
a_t tZ
MAIW EAD AUTO FUMLZ 18./20

For computing the determinant of this matrix, one needs a respective function. There is no such key on the
keyboard, nor seems any of the menus appropriate. One could use the catalog, but there is another source for
finding functions: the [ MATH ]-menu, in which submenus are offered for 12 different application areas (left
picture). We select the MATRIX submenu and find the determinant function therein (right picture).

0 [MATH] (4): MATRIX W

- v FE F& 1
E hE‘PTFPEINIDTE].EEr‘ a—z...] - MATH *her‘TF'r*ngDTElear‘- a-z.. ]
1=Hur|Lu-r TTEFTIFIIE-1TF1]] %:Hum?er : = F TTFATTE =TT +HJ
TH tAnale
E:hl%t ’ o2 -[E: i 3rlist k -[Z3
Matrix
SEComp lex Fo|x0 2 m] SiComplex 4 23
EiStatistics » Iz giStatistics v | Disimulily 1z
riProbabilitye t -1 1 riFrobabilityr | &8 identitygy 11
giTest r 2 S2:Test b | Fiaggment
9:Fi1 ebra ¥ 1 t t. m| F:iflachra v | Bidisgd t.
A:Calculus  » A:Calculus . ¢ | BiFil
EI:HEper*bnllc. 3 o ot £ 2 EI:HEper*bnhc, v | AirandMat 2
CiStiring [ Cisiring v | BiHorms [ )
Cillimensions ¥
TVFE O USE £3T+ + [ENTERI=OK AND [ESCI=CANCEL MATH RAD ALTO FUNL 15,50
0 (ENTER) ...to copy the DET function m) (ENTER)

©2000 B. Kutzler Texas Instuments
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- it Ll — =2 £+ + + 1]

ELIL FAD AoTo FOME =050

Often it is convenient to have access to the list of all assigned variables (and functions) and to delete, view, or
otherwise process them easily. The TI1-92 provides such a key.

0 [ VAR-LINK] WV ... to select the variable Exp

E_:f' VAR-LINE [R111 “\,Z_J E_:-’ VAK-LINE [A11] Y
Fiv Fz F=v [F4 | FET 3
1~ [Manage Uiew. |Link| « |AL]l|Contents.. | |©

= 2 = FMAIH 2%
L ™ |
[ | [ [ | .
2 | 2
- 1) || 1)
EL. v ET. "
HAIN AD ALTO FUNL 2750 HATN RAD ALTO FUNL 20750
0 (F6): CONTENTS (ESC) (ESC) ... to exit from the variable list
— = - 1 g Faw |_ Fav FE F&
i PR Ty - E|FI1gebPaTEalc,TDther*TPPngDTlilear‘ a—z...]
Ll ] i wF—10 = Zan) L= JZF
u [Z lzer‘--:-s[xz—z,x”x}lﬂ o[z
| t -1 1
. : " 1 L2t
= @t 1.2
. 1] || = detim) tlet-z2 024t 41]
det {m>
HATH FAD ALTO HLEETED HATH RAD ALTO FORC 20750

Symbolic manipulations are done by applying functions or commands. On the TI-92 there are several ways to
enter a function or a command: some are available via a key or a combination of keys. More functions are avail-
able from pull down menus. Still more are available through the [ MATH ] menu and a list of all available
functions and commands is provided by the [ CATALOG ].

(2) Demonstrating 2D and 3D plotting

Another major feature of the TI1-92 is plotting of graphs. A plot window can use either the complete screen or
only a part of it, so that a user can view graphs and another application at the same time. Below we change the
SPLIT SCREEN entry in the MODE menu so that the Home screen and the plot window will be visible
simultaneously.

o (MODE) (F2): PAGE 2
,’ = MODE == - ™ ,’ = FBE il - R
F1 Fe F1 FZ
Fage 1|F'age- = X [F'age- 1|Fage 2] N

"l GraPh..cseseanaaes FLNCTTONES "« Split Screen

Curtent. Folder.... maln? Split 1 APP...uw..
D15|ivla'=| Digits.... FLOAT &= o .
ARgle. s casanennns RADIAM -+ -

"l Exponential Format HORMAL+ . qiw
Complex Format.... FREEAL=* b HERRORE 3 LS 11 o
Lector Format..... RECTAMGULAR + Exact - Approx

* Pretty Print...... OH =+ ] ]
Enter=5ALE ESC=CAHCEL _,.1_ Ent.er=5HLIE ESC=CAHCEL _Jl_
USE £ AND + T0 OFEN CHOIES UZE £ AND & TO OFEM CHOICES

The right arrow following FULL indicates that by pressing the right cursor a selection menu appears.
0o = (3): LEFT-RIGHT (ENTER)

©2000 B. Kutzler Texas Instuments
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- R TOEE R DL O Y

Excact ARProx. . vo..

Ent.er=SAUE

ESC=CAMCEL » F-

M = FODE = - ™y
F1 Fz
|F'age 1|[Page 2|
"l=Split Screen...... 11FULL +
= t 1A P . aF =BT T

-t

=

TYVFE OF UZE €14 + [EMTER]=0K AMD [EZCI=CAMCEL

(1 T Fev Faw |_ Fu™ FE F&
- E F|lgebPaTEalc,TIIIther*TPr‘-ngEITﬂlear* a—z...
elz:
. t-1 17
" 1 L2t
| ot £.2]
LR ALY
T L -
det (m>
MAIN FAD AUTO FUNE 20750

There are two applications visible now. The left one is the Home screen which still contains all the history pairs
that we have entered so far, the right one is a plot window. The left one is active, as is indicated by the bold

window frame.

We want to plot the graph of 5sin(x). A suitable command is found in the (F4): oTHER menu (left picture). To
enter the sine function one can type the function name or simply press the (SIN) key which, like many other

function keys, inserts the function name and an opening paranthesis into the line editor.

0 (F4): OTHER

(2): GRAPH 5sin(x)

(FL T 5 Faw
vE AlgebralCalc

L b-1

2 .
o 1 t C1rGrarh
" :Cirin
oot
Frof+
m det(m) ansyt

MO0l
T
3
[
=

fenbryl

t[t%-2-+2+¢| BiinFala

(1 T Fer Faw [~ Fuw FE F&
- E Algesbra|Calc Dther‘TPr*ngDTElear‘ a—Z...
]z
Lt-1 17
" 1 t2 ot
g ot 1.2
m datim)
tltt-z 24 n 41

Graph Esin(x)l

TYFE OF UZE #%¥t4 + [EMTERI=0k AMD [EZC1=CAMCEL

MAIM FAD AUTO FUMC 0030

Pressing (ENTER) starts the plotting of the function and finally the plot window becomes the active window

(left picture). We use the flip-window key to make the algebra window the active one again (right picture).

0 (ENTER) [ (@|&E)] (= (2nd) (APPS))
-1E Zrnzn:n‘m Trf;ceTReE’-—riaphTHFastTh D:*E;u]t? f? | -1E Hl;gl;r*a I:Fagl‘i: D{ﬁ;r*TF'r*ngmIDTtlearEE a-7T..
" l1 L2t " l1 LTt
S AN AN 1 AN AW
® et m detim)

et -z 24t 41
B Graph 5singx)

VARV

\

tltt-z 24 n 41
® Graph S-sinx)

A
VRVEVE

Dok Do
]
AN FAD AOTO FUNT HAIN RAb AUTO FUNC 21,750
Now we superimpose the graph of x/3.
0 graph x+3 (ENTER)
(71 T Fev Fawr [_ Fuw FE FB 1 Few | F= F FEw [ F&™ [Fr T ¥
- E ngebr‘-aTCalc,TDtherTPr*ngDTﬂleaP a—Z... - E Lo Tr‘aceTReEr‘-aphTMath Elr*aw]:rr ffp
2
2 le +
ol 1t t.
" [ N " detim)
oot 2] tltd-2424t 41
o detim)

T L -

VARV

\u/ !

B Graph Sosingx)

.Y
Dk

u Graph S-sindx) k3

Done] B Grafph 3
graph »x-3| e
MAIN RAD ALTO FUNC 21730 TRIN RAD ALTO FUNC

Pressing any edge of the cursor pad switches on the graphics cursor and the display of the cursor's coordinates.
The cursor can be moved in 8 different directions (corresponding to and controlled with the 8 edges of the

cursor pad).
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0o > > .. Vo

BAGA G FEw | FE¥ |F7 FEx T FG™ |F7
iphi[ath Draw|« 55? iph|Hath(Draw| = f iph|Math Draw|»

A Ans [\
UV UV U

woi. 172414 woil, 72414 wcil, 72414
=18 i ucill, t ycs -1, 42357
FUNE FUNE FUNL

The trace mode (which is switched on with the (F3) function key) is very convenient for inspecting curves. =
and € move the trace cursor along a curve, A and W select other curves. The number of the traced curve is
displayed in the plot window's upper right corner.

o (F3): TRACE > .. [\
1 il LE FEw [ FE™ Fav (FF v |77
E Zoom|Trace ReEPaph Math DPENTF Pl irh Hsth|Dr 2 ¢ irh et Or ] /
I. 2 1 2
oot t.

B detim)
T L -
u Graph 3-sindx)

[\ A

Y U
®
B Graph = Dan
#ci3, 7931 EER AR |
. uct -3 03194 uct 26437
USE £314 OF TYFE + [ESCI=CANCEL FUNL FINL

For repositioning the trace cursor at a certain position on the curve, one can move the trace cursor all the way
using =» or € (1st picture), or simply enter the desired x-coordinate (2nd and 3rd picture) and press (ENTER).

0o .. («-»)5 (ENTER)

FE* T Fev |F? FE* | Fa* JF7 Far 1F7
sphlHsth|orau)» & mh|Hath|Drauls ¢ phlHEth|orau]s ¢

A i [\
UV UV YV

xoid, 82799 FHs | wed -3,
yet 1. 6093 yo! 1. 6092 uct -1, BEEET
TUNL TUNL FUNL

The (F5): MATH menu offers many commands for processing the plots further. We are going to choose the
SHADE command, which requires four arguments. When used interactively as here, the TI-92 requests all four
arguments separately by displaying respective questions in the plot window. In the following we shade the area
above the sine function and below the straight line between x = -8 and x =8

0 (F5): MATH (C): sHADE (ENTER)
TWG| _Fev j_ F5 Fiv |F7 Fv |7
v o | Zoom | Trace ReEr‘*aph ik Hath O3 |» f iph Math T R Fj?
le 2 : 1 2
JiMi
" detim FH
t-[t4—2-t2+t+1 2t Intersection [
. gilerivativesr
= Graph 3-singx) TR K‘l‘
Dan gt Inflection
w 95D15tance
" Graph = Dok A Tangent Abave? B Low?
E:EEG q x4, 32799 wed 4. 82759
Ionage ycid, 96686 yof -1, GE92
TYFE OF USE 314 + [ENTERIZOF, AND [E5C1=CAMCEL ID [ESEI=CANCEL [ESCI=CANICEL

The ABOVE and BELOW curves can be selected with 4\ or ¥ and (ENTER). For specifying the LOWER and UPPER
bounds one can use one of two methods: Either use =» or € to move the cursor to the desired lower and upper
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bound, respectively, and then select the value with (ENTER), or simply type the lower and upper bound values

and press (ENTER). We use the second method and enter -8 and 8, respectively.

o (ENTER)
]’rs'r]’ rsv‘|'f? T N
sph|Math|Draw|r f
2
Lower Bound?

woi -4, 82739
uct -1. 6092

[EZC1=CRMCEL

o (ENTER)

(«-») 8 (ENTER)
T FEw ]’ [ *|'f? T ‘ T [F7
ph|Math|OFau| -+ f irh Mat.h it~z | * #f

Z

A

]

[\

aner Bound?

Hc '1 £o92
FUNC

Upper Bound?
i -7, 93103
uci -2, 64368

[EZCI=CANCEL

1"™_Fz= Fz

FE™
 f=—|Z0on|Trace ReEraph Math Dl S | = p/f

o + 12
LAY

T L SR
B Graph S-=ind=)

Dok
#
® Graph = Dok
I E—
HAIN RAD ALTO FUHC

FEw [F7
iph Hath O~z |~ [5?
k 2

A

Up|.:~er* Bound?

-2, 64368
ENIZ

As can be see in this manuscript, there are means to send T1-92 generated graphs and screen dumps to a PC or a
Macintosh, where they can be imported into text documents and/or be printed.

The (F2): zoom menu offers many options for changing the plot window's parameters like scale factors, position
of the origin, etc. In the sequel we are going to use a zoom bhox to enlarge a particular part of the plot. The zoom
box is defined by selecting two opposite corners. First one needs to move the cursor to the position where the

zoom box's upper right corner shall be.
o (F2): zoom

(ENTER)

o i FEw T FS‘FT FE™ ]’F? T
Tr*ai:e Re-Er*aph Math IIIr'hsuL-LITF i’f iph|MathlOrau) - ff
%t Zaan I Gu
f Zoomdu
" det 4: Zoombec
t [ S ZoonSgr
&: ZoomStd
®Gral FiZoomTrig
2iZoomInt
9t Zoorbats
® Gra| AfZoomFit 1st_Corner?
B Memary * ®¥oiF. 93103
CiSetFactors... yoi 2, 63306
TVFE OF UZE €314 + [ENTERI=OFK AND [EZC1=CAMCEL CHNCEL

nN. €.
TFSvTrsva? T 1

sphfflath|Draw|- f

4

1=t _Corner?
#0i 3, 7931
ucif, 1224

—
FUNC

(ENTER) selects the current cursor position as the box's first corner. While moving the cursor to the second

position, the zoom box is updated dynamically.
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o (ENTER)

FEr 1 Far |F7
iphMath|0rauw|r ﬁ?

2nd_Corner?
0 3. TIS]]
uoib, 1224

iCHHCEL

€ € €.

FEr 1 Fir |F7
sph|Math|0Oraw|« f?

2nd Correr?

N7 7
A e i
[

2nd Corner?

wch -1, 2069 woi -1, 2089
ucib, 12245 uct 3, 06122
TUNC FUNL

L 2

TFS*TFEFTF? T )
irh(Math |Dramw|- [5?

2nd Corner?
i -], 2069
uct -1, 42857

—
FUNC

Pressing (ENTER) starts the application of the zoom command and the graph is plotted again according to the
new plot window parameters.

o (ENTER)

Fer

FE™ rsv]’r F:?T_\

ZDDN Tr*ace HeEr‘aph Math|Orzw

LRI gy

B Graph S-sinx)

la 2

tltd -z 024t 1

Dor
: i
u Sraph = Dan —’7 \
MAIN RAD AUTD FUNE

The (F7) menu offers tools like a pencil, an eraser, etc. The TEXT command allows to enter some text.

o (F7)

(FT T rzv‘l’
- E 2o TPEGETREEF‘

aphTMath Oz

= detm)
etz 24y

" Graph Sosinx)
Do

B Graph % Oon

la + £ 2

tHorizontal
tlertical
EText

PSave Picture

(7): TEXT

N €.

Fav |F7
ieh Math Or-aw| = fﬂ

Trs-Trsva? T 1
phffath|0raw|« ﬁ?

TYFE DK U5E €314 + [ENTER]=DK Al

\

[/ \

S
HD [EZCI=CAMCEL

EL

FUNC

o tAp

Taw TF7
aph Hath Oraw|r ﬁp

il \

FUNC

o tAAMAAA

e

x A

TFSvTrs-Tf? T I
sphifath|0raw| f

Fov | FGT
iph|Math|Or-aw| - {5?

ted

FUNC

FUNC
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Few

viﬂ Ef=Ta]l] Tr*aceTReEr*aphTMFasfrh D:*E;u]? Ff |
le + &2
B et m)
tltd-z 2+t 41

B S5raph S-singx) +
Danj text

B Graph % Dok #_7 \

AN EAD AOTO FUMC

The TI-92 can plot 3D graphs also. To prepare for a 3D plot, one has to change the MODE accordingly. We also
open the FORMAT menu (evoked with the [ 4 ]-(F) hot key) to switch on the display of the axes.

o (MODE) => ... to display the selection menu
,,’ = “MmE_ - y ,’ = “MmbE - ™y
- Fi FE u 1 Fi Fz m
|F'age llPage 2| |F'agE- 1 |Fage 2|
m| Grarh.scscsesnnnns * 1| ILE =T =1 o T
I:ur*r*e-ht Foldetr.... mailn Current Folder.... :
D15|flal=| Digits.... FLOAT &= Oizplay Digits.... Z:POLAR
............. RADIAH + Hhgle.sisannannnns 4: SEGLEMHCE
- Expnnentlal Format  HORMAL + - E:x:pn:inentlal Format. 5:30
Complex Format.... FEEAL* Faormat.... mEmeT
Uector Format..... ERECTAMGLLAR + B Uen:. -:-r'- FDF‘NEI‘L ..... RECTAMGULAR + =
u| = Fretiy Print...... OH-+ B a|* Fretty Print...... OH =+ |
—_(Enter=5SALE ESC=CAHCEL J —, “Enter=5ALE ESC=CAHCEL {
UZE < RND + 10 OFEM CHOICEE : — TYFE OF USE €14 + [ENTERI=OK AND [EEE; lI:ﬁNCEL
0 (5): 3D (ENTER) [ ®](F) ..todisplay the FORMAT menu
i Fiw Fx FEw FE* Fzr FEr Far* |F7
E Zoom|Trace ReEraph Matt I:Ir*al.-.lTr Ff | Z':":'f"' TFEGE‘TRE'EFEPhTNEth DPE'-*'TF" Fﬁ?
la + £ 2 SRAFH PORTIATE
= detim) - E-:u:nr*dmates. . %]-}
g z MBS e anansnnnn *
CRCAE-RCEE! Labelzeaseenenn 0OFF +
B Graph S-sinx) B Stylesceianianas HIDODEHW SLURFACE+
Dok
“ j Ehter* SHUE ESC=CAHCEL
L EI""-EP'I"I E Oan LIt =TT T
RN RAG AOTO £ USE € AND # T0 OFEM CHOICES
o V¥ .. todisplay the AXES selection menu (2): AXES (ENTER)
1 Fer 5 1M _Feiv FEw*
- E EDDN Tr‘aceTReEr‘-aphTHath I:lr'-al.alTF IS;? | v f—Z o TFEEETREGFEPhTNEth DPEL»'TF iﬁ?
i GRAFH FI]RHHTS ~y |_EI t t2
*d Coordinates.... RECT2 = det.(m)
A : 1: OFF t(td-z 2t 41
- SiBO0A  |IRFACE+ " Graph 5-sinds) 0
=14
CEnter=SAUE> ESC=CAHCEL e :I
L] =TT 3 T T L] EF"EF‘I"‘I ? Do
TVFE OF USE €314 + [ENTERI=0K AMD [ESCI=CAMCEL TAIN RAD ALTO E7]

The look of a 3D plot very much depends on a good choice of the plot window parameters. It takes some
exercise as well as mathematical insight to learn how to choose suitable parameters for a given function. With
the [ winbow ] (= [ @ ](E)) hot key one can open the window for setting the window parameters (plot intervals,
scale factors, etc.). As a preparation for the following example, we leave the eye angles (i.e. the upper two
parameters) unchanged but update all the other values:

o [wiNDow ] VWV -2W 2W¥ 20 V-2W¥ 2V 20
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1 Fer
- E En:n:rmT
2 egea"% eued? =20, eyed? =20,
I-E' t t eged =70, e =71, ey =7,
B detim) :x:m1r‘|=1'éll3. xm1n=2'2 xm1n=2'2
HMAR= Max= AR
t'[tq'—?'t2+t+ 1 Karid= %3 warid= %EII warid= %EI.
o umin=-10. urmin=-10, urin= -2,
" Graph S-sinCx) umax=10, umax=16, URMEE=2,
Donelgarid=14. ugrid=14. ugrid=20
Zmin=-10. zmin=-10, zmin=-10,
B Graph = Donejzmax=10. max=10, Zmax=10,
z=cl=1, z=cl=1. zzol=1.
MAIN RAD AUTO E] 30 30
o W-.5¥1.5¥ .2 [ GRAPH] ... hot key for returning to the plot window
1 Fev FEx [ FE™ [FF ]’ N
- E Saom Tr‘-an:.eTReGr‘aphTMat.h Dr*awar f?
aysB® =20, 2
a4t =7, |'EI t t
xmn:22 B et m)
Xarid=20. pltd-z 2441
amég 22 ®Graph S-sindx
uarid=20, D':‘"':I
ZMiN=". 3
zrmax=1,3 B 5raph = Do
zzcl=. 4
30 TRIN KAD ALTO 30

Now the function that shall be plotted has to be entered. In a first step, we define a function f(z)=z?+1 in the
Home screen. In a second step we compute the absolute value of f applied to a generic complex number (i.e.

|f(x+i-y)|).We use the TI-92's key for the imaginary unit i .

0

[ (@A) ]
z*2+1 (STO) £ (z)

(FL T Fer Fzvr | F4T™ FE TG
- E AlagebralCalc Dther‘TPr*ngDTElear‘ a-z..

.. to make the Home window the active one
(ENTER)

abs (£ (x+[i]y)) (ENTER)

et M)
etz eZap 4y
B Graph 3-sindx)

[ulalyl
B Graph % [nlalyt
x4 13 f0z)  Don

z2+1 (=2

FMAIN EAD ALUTO

T

1 Fev W FE FB
vElﬂ1gebr‘aTEalcTDther‘TF‘r‘gmIDTClear* a—Z..
Do

u Gt-aph Do

=
3
mzZ 413 f0z)
FCk+ ]

J:x:4+2-x2-['=|2+ 1]’

[ulaly

ahs(FCxrigdd

MAIN EAD AUTO U2 Pl

The answer is larger than the window and, therefore, appears cut off. To see the rest of the expression, we
highlight it (1st picture) and then use the right cursor for side scrolling (2nd picture). We proceed with graphing

the expression by inserting the GRAPH command before the expression (3rd and 4th picture).

0

A

B Graph % Oicike

nz24 130
AR N

r22 (24 1)
ahs (f Oetig))

MAIN EAD RUTD

2>

® Graph %

mzZ 414 fiz)
m £+ i)l

ahs(f(xﬂy))

MAIN FAD AUTO

v €

(F1 T Fev TrsvT v (1 T (B4 TrsvT i

vﬂﬁlgebratalcﬂth vaﬂlgebratalcﬂth-
Doy Lot

B Gi~aph % Dar 8 Graph % [t

nzZ+14f(z)  Don 224 138(z) Do

WLES R AT HUE SR

2 (y2+ 1) [ Qo2+ 1)+ (7

ghs({-'(xﬂﬂ))
HAIN FAD AUTD %D AUTD
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0 (F4): OTHER (2): GRAPH  (ENTER)

FE F& Fzr Far 7
|H1-gebr‘~a Calc Dther‘-TF'r‘ngDTElear‘- a-z.. EDDN TPEEETREGPaPhTNEthTDFEN]t &
Don
2
m Graph E Dok Rzt + fiza Dk
5 wfex+ Al
o=+ 1 iz Oon R
" IFCc+ )l o2 (o2 1)+ [uF
B B Graph |[flx+ 4 -4

G2 (w24 1]+ [P Dan
Graph bhs (F Cxtivldd ]
HAIN RAD AUTO ETED FRIN FAD AOTO 0

As a third application of plotting we show how to save the pictures of three circles and how to combine them
into an animated "film". Since the equation of a circle is particularly simple in polar coordinate mode (and since
we want to demonstrate that the TI1-92 also can be used in polar coordinates mode), we start this example by
switching to POLAR mode. And we switch back to full screen mode.

o (MODE)
=>» ... to open the GRAPH selection menu (3): POLAR
,,’: = “MmE_ - y ,i’: = “MmbE - ™y
™ Fi Fz - ™ Fi Fz ™
|F'age llPage 2| |F'age 1|Page 2|
B GraPhe s e ssssnnnns : TIOH B Graphesssesnannnns [FLILHFES

Current Folder.... maln
Oisplay Digits.... FLOAT &+

............. Hrgle.eseaenannnsas FRAOIAM*
Expnnentlal Format E:x:pn:inentlal Format HORMAL -+
Complex Format.... Format.... FEEAL#*
| UYector Format..... - Uen:. -:-r'- FDF‘NEI‘L ..... RECTAMGLLAR +
= Pretty Print...... OH-+ * Pretty Print...... OH =+
. CEnter=SAUE> ESC=CHMCEL ) —, “Enter=5ALE ESC=CAHCEL » )
MAIN FAD AOTO . £ UZE © AND ¥ 10 OFEN CHOICES :
0 (F2): PAGE2
=>» ... to open the SPLIT SCREEN selection menu (1): FULL (ENTER)
e e 1 Tov Tv 7 Fuv FE TE
v’ MOnE ™ - E AlgebralCalc Dther*TF'r‘ngDTElear‘ a—z...]
|F'argie 1 F'a;?e- 2| B Graph S-singx) Daone
Bl Split Screefliee... : 2
J Zelif TAee.illll " Eramh 3 Done
Flit 2 APPaveaass
Number‘ DF Er‘aphs nzZ 414 {Z) Daone
Eplit Eirscn RALiS Z
al Exact- Approx...... LEEA I ST | JK4+2'K2'[H2+ 1]"‘[':!2‘1]
U (Enter=SAUE ESC=CANCEL | mGraph 1fCx i -l Dane
TVFE OF USE €314 + [ENTERI=OK, nuln [EZCI=CRMCEL HATH RAD ALTO FOL zErzh

An alternative to applying the Home screen GRAPH command is entering the expression in the [ Y= ] expression
editor. In the sequel we use the hot keys [ 4 ]-[ Y=] and [ @ ]-[ GRAPH ] to flip between the expression editor
(next two pictures) and the plot window (below picture).

o [Yy=] 1 (ENTER)
I‘F:."m]’ szT = ']’ru TFSvT FET B [F I T T TFSvT T
v f—|Zoom|Edit| ~ |ALl St,gle]}-'i::—:;-i -"-~T ] w f|Zoom|Eddit| - [ALL StHIET ..... T ]
~FLOTE <FLOTE
r"%=l v’r%:ﬁ
FL= |
3= 3=
= rd=
ra= 5=
re= FE=
rr= Fr=
rg= =
re= 9=
-io- 1o
rl{8>= r2 (0=
FHIN FAD AUTD FOL FRIM FAD AUTO FOL
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0 [GRAPH]

1 L FEx | _FE™
E Zoom|Trace ReEPaph Mat.h DPENTF F;"P

i
W/

MAIN RAD AUTO FOL

The default choice for the scale factors is such that the same number of units are displayed in both directions.
The zbeciMAL command from the zoom menu changes the scale factor for y such that the units have the same
length in both directions. Only then does a circle appear as a circle.

o (F2): zoom (4): zoOMDEZ

M Trf;c,e ReEr‘-aph Hath D:‘E;LJTF IS;? | viE EFDZIZTN Tr‘aceTReEr‘-aphTMFaTh D:"E;w]t? ffp |

HE Tl |E| e
fZ2oom
=2DDmDut
f Zoombec
P Zoomsgr
f Zoomstd
fZoomTrig
f Zoom [t
fZoombat.a
fZoomFit
:Memarg ]
toetFactors. ..

TYFE OF UZE €314 + [EMTER]=0K AMD [EZCI=CAMCEL FMAIN RAD ALUTO FOL

e [ 0 R H:4
Ty
WA

The (F1) menu offers the SAVE As command for saving the picture in a variable. We store it as PIC1.
o (F1)

(2): SAVE COPY AS > (2): picTure ¥ W pic1l (ENTER)
i Fer 54 Fzw FE* F?
- E Zoom Tr‘aceTReEr‘-aphTHath I:lr'-al.alTF IS;? | EDDN TPEEETREGP-EIIPhTNEthTDFEN]t F{?
[
r SHYE COFY S B THUE COFY #3
Tupe: 1:G0OE Tupe: Ficture=
Folder:| ZiFicture | Folder: main+
—— Uariableil ] Variable: RS | P
k{EntEP=5HUE} '!',:E5|:=|:FIH|:EL:)___l k{EhtEP=SHUE} 'i',:ESI3=|3FIHEEL_':'_I_I
TUFE OF USE €314 + [ENTERIZOK AND (ESCIZCANCEL TVFE + [ENTERI=OF, AW LESLI=CANLEL

We flip to the expression editor (1st picture), then update the circle to a circle with radius 2 (2nd picture), and
then update the plot window accordingly (3rd picture).

0 (ENTER)[Y=] A 2 (ENTER) [ GRAPH]
(i P4 [TET Fov T 1 rer Fow f_F&™ [F7
v{— Zaan Ed1t < [All v{— Zaam Edlt < [All - E Zaom Tr*aceTReEr*aphTP‘lath I:Ir'hsn-»l\l’:r ﬁ? |
<FLOTS <FLOTS
<1l “ri=z2
ri= rz=il
3= ri=

= rd=
9= ra=
r&= r&=
rr= ry= xkaﬁ_d,xff
rg= rg=

9= =
o o
rl(83=1 r2(0)=
MAIN FAD AUTD HMAIN FAD AUTD FMAIN KAD ALTO FOL

[ @ 1(S) is the hot key for the SAVE As command. We store the picture of the second circle as PIC2 (1st picture).
Then we update the circle to a circle with radius 3 (2nd and 3rd picture).
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o [®]16S) (2):pricTuREV W pic2 (ENTER)  (ENTER)[Y=] A (ENTER) 3 (ENTER)
1 Few | Fs FEx | _FGE™ Fov T {TET G T TTET
- E Zoon|Trace ReEr‘-aph Math I:lr'-al.alTF IS;? | v{— Zoom Edlt + [All v{— Zoon Edlt < ALl
i <FLOTS <FLOTE
. SHVE COPY AS ™) “E%:E “E%:i
Tupe: Pictures ﬁ: ?E:
Folder: maint FE= ro=
———! Llariable:[Zpge pP—— rE= res
| (Enter=sAUE» (ESC=CANCEL) res ri
ra= 3=
rig= rios
rl(g)=2 p2(0)=
TYFE + [ENTERI=0F AMD [ESCI=CAMCEL HAIN FAD ALTD FHAIN FAD AT

Again we update the plot window (left picture) and store the circle with radius 3 as PICc3 (right picture).

0 [GRAPH] [ 1(S) 2 (2): PiIcTURE ¥ W pic3 (ENTER)
1 Fov TE= Fev FEw ' Faw [F7 T ]
- E Zoom TraceTRe-Gr*aphTHath IIIr'hsul..LlTF & | ZDDN TPEGETREGP-El[PhTMEth Dr*aqur Ff
SRVE COFY A3
Tupe:  Ficture®
Folder: mains
Uarisble:ZHSe | ——
K/ .M{Er'lt-E'r'“:SHUE} {ESC=CF|HCEL}J,
FIFIN FAD AOTO FAL TRFE + [ENTERI=OF. AND [E5CI=CANCEL

Finally we return to the Home screen where we enter the cycLEPIC command. This command combines the
three pictures picl, pic2, PIC3 into an animated "film".

0 (ENTER) [HOME]

viﬂ Al 'EIF;'IEIPETEF;{GTD{GEPTFPF;N I IIITE 1 -EharEE a-Z... ]

B Graph S-sinx) Oaone
B Saph % Oaone
l22+ 1+fiz) Done
z2
Ok + il Jx4+2-x2-[g2+1]+[g2—1]
B Graph [Fi=+ 4 4] Dorne
MAIN RAD AUTD FOL ZE/E0
0 cyclepic "pic",3,.2,10 (ENTER)

- _ ) The animation cannot be shown here .

(3) Demonstrating interactive geometry

The TI-92's geometry module provides easy to use tools for performing geometric constructions. It is started via
the APPLICATIONS menu.Opening a NEW figure and naming it GEO is done as follows:

0 (APPS) (8):GEOMETRY (3):NEw ¥ geo (ENTER)
1w RFFLICATIONE B [Fr T *|
~ =T Home ‘E""'T'F' ¢
2i= Editor
JilWindow Editor i NEK ™y
4t Graph
SiTable . . Tupei: Figure
gibsta Matrix Editore Folder: main=+
P . Editon . Lariable:
s LE- 1: Iurr-—-nf
. \%_ i (Enter=0K >  C(ESC=CHAHCEL >
TYFE OF USE £3T4 + [ENTERI=OFE AMD [ESCISCAMCEL TYFE + LENTERI=OF, AND [ESCISCANCEL
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An empty geometry screen with the cursor in the center appears (left picture). The next example shall consist of
two segments. The corresponding tool can be found in the (F2) menu (right picture).

o (ENTER) (F2)

T

MAIN DEG AUTO FOL TYFE OF USE €314 + OK=[ENTER] AMD CANCEL=[E5C]

After starting the SEGMENT tool we move the geometry cursor to the position where one end of the first segment
shall lie (left picture). Pressing (ENTER) defines the point. We assign the name A to the point simply by
entering the name 'A’ (right picture).

0 (5):SEGMENT € .. .. ¥ (ENTER) a

-

B T

MAlN DEG ALUTO FUNC Mald DEG ALTO FUMC

We move the cursor to the position where the other end of the segment shall be. The point is defined and named
B (left picture). Now the second segment. The TI-92 still is in "SEGMENT mode", as can be seen by the bold
frame of the (F2) menu and the symbol shown therein. One end of the second segment shall lie on the first
segment, so we move the cursor to where the new point shall be. The message ON THIS SEGMENT indicates that
the point will be put on the segment - should we press (ENTER) now (right picture). The TI1-92 provides such
kind of information all the time, allowing a very convenient 3 pixel tolerance.

0o &..2..(ENTER) b €. ¢.

THIZ FOINT

/ '/M‘ H
5 SEGMENT
3 3

MAIN DEG AUTO FUNC HMAIN DEG AUTO FUNC

We define a point, name it ¢, and then choose point D as the second segment's other end.
0 (ENTER) c AN.. 7. (ENTER) 4
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]
15 SEGMEMT
E]

THIZ FOINT

MAIN DEG AUTO FUNC

HMAIN DEG AUTO FUHC

The perpendicular bisector of the segment cD shall be constructed. The appropriate tool is contained in the (F4)
menu (left picture). After activating the PERPENDICULAR BISECTOR tool one has to select the segment to which it
shall be applied.

0

(F4)

(4):PERPENDICULAR BISECTOR

Eem FHIDEJFE~™
T e e
~pendicular Line
tFaralle
JtMidpoint )
4:Perpendicular Bisector
StArgle Bisector
GiMactro Construction k
E:Uectnr S
el
H
E

ICompass

tMeazurenent. Transter
fLocus )
tRedefine Object

THIZ FOINT

TYFE OF UZE €311 + DK=[ENTER] AMD CAMCEL=[EZC]

MAIN DEG AUTO FUHC

We move the cursor towards the segment until the message PERPENDICULAR BISECTOR OF THIS SEGMENT appears
(left picture) and press (ENTER). This starts the construction (right picture):

0

¥. K

(ENTER) AN ... N

FERFEMDICULAR EISECTOR OF THIZ ZEGMEMT
b

MAIN DEG AUTO FUNC

MAIN DEG AUTO FLUNC

Every geometric configuration consists of independent and dependent objects. In the above example, the points
A, B, and D are independent, because they were chosen with no constraints. Point c is semi-dependent, because it
needs to fulfill one constraint (it has to lie on segment AB) but still has one degree of freedom (it can be
anywhere on AB). The perpendicular bisector is dependent, because it was obtained as the result of a
deterministic construction. As will be demonstrated below, independent objects can be moved in any direction
using the POINTER tool. When independent objects are moved, all dependent objects will be updated
automatically, such that all geometric properties that were enforced during the construction (like incidence,
perpendicularity, parallelity, etc.) remain valid. To move objects one has to start the POINTER tool:

0

(F1)

(1):POINTER

l:FPointer

tRotate
J:0ilate . E:
diRBotate & Dilate d

TYFE OF UZE €314 + DK=[ENTER] AMD CAMCEL=LESC]

MAIN DEG AUTO FLUNC
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Before one can move, say, point A, one has to move the cursor to it (first picture). We press the "hand" key (&)
and hold it down (second picture). As long as this key is pressed, the geometry cursor has the shape of a hand.
With the "hand" key pressed, we move the geometry cursor and with it point A. As the point moves, the whole
configuration changes accordingly (third and forth picture).

o €.k. V. () () ... (2)-D .

F3E ji‘i 5.!5_.# (7] F3E ji‘i 5.!5_.# (7] f3|: Ji'i 5: FE o (Fitm 3 Y t - [F8
r r '..':-n__, r r '..':-n__, - * "'-'Tr"': Ld Ld 'r."r:.glf",|

d d d
b >< %
[
5 FOINT

DEG AUTD FUNC 2 DEG AUTD FUNC 2 DEG AUTO FUNC [DEG AUTD FUNC

The Locus tool is used to create a set of objects defined by the movement of a point along a path. This tool can
be activated through the (F4) menu.

o (F4) (A): Locus

tPerpendicular Line
tParallel Line
iMidpoint

Ferpendlcullar BlsecLor d

1
z

tHngle Bizector |
GiMacro Construction [ b
rillector Sum

SiCompass

2iMeazurement. Transfer r
A:Locus ) < FOINT
BiEedetfine Object

TVFE OF USE 3*14 + OK=[EMTER] AMD CAMCEL=[ESC] MAlH DEG AUTO FUMC

What is the set of perpendicular bisectors defined by moving point c along AB? The Locus tool will provide an
answer. The perpendicular bisector has to be selected as this tool's first argument;

0 A A (ENTER)

MAIN DEG AUTO FUNC HMAIN DEG AUTO FUNC

The selected line appears as a marquee (dotted) outline. Now we move the geometry cursor to the point that
shall be moved (left picture). Pressing (ENTER) selects this point as the second argument for the Locus tool,
and the calculation starts. After a few seconds a part of a parabola appears (right picture). It is due to a preset
parameter that the envelope of the set of all perpendicular bisectors is displayed - rather than the set itself.
(However, this parameter can be updated by the user so that the set is displayed.)

o Vv.N. (ENTER)
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MAIN DEG AUTO FUNC FMAIN DEG ALUTO FUMC

A very spectacular tool is ANIMATION. With this tool one can very well visualize why the above envelope takes
the form of a parabola. In the following we animate the movement of the point along the segment.

o (F7) (3): ANIMATION

ENEREOEP a2

H iTy]
tAnimation
iLabel
fCormmert .
tHumerical Edit.
tMark Angle

ic
0ot ted

L0 00 =S TN A

TYVFE OF UZE €14 + DK=[ENTER] AMD CAMCEL=LESC] FMAIN DEG AUTO FUMC

We hold down the "hand" key (left picture) and as we move the hand cursor to the left, a spring appears that
connects the point with the hand (right picture).
o (1) (1)-€ € € ...

R FOR AT | || ER POl e |

MAIN a DEG AUTO FUNC HMAIN a DEG AUTO FUNC

The farther the spring is extended, the faster the animation will be. When releasing the hand, the spring returns
and point ¢ begins to move between A and B. Press (ENTER) to stop the animation at any time.

0 ()€€ €. release the hand

ﬁ: h?TE'F’T?EZjTTEﬁdefH;Ti1;31fﬁﬁpr?izg ] ﬁ} h?TE'F’F?E:jTTEidjtFT*;T?:?ﬂqTﬁﬁvr?;:E ]

MAIN al DEG AUTO FUNC FMAIN DEG ALTO FUMC
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0

[@ k‘ﬁffﬂT?E:ﬂtﬁEﬁj?fg:ﬁfgj fﬁﬁﬂ??:gm

[? h ﬁff“T?E:jTT£$¢T?7H:Ff:};:FE&W?;!E ]

MAIN DEG AUTO FUNC

MAIN DEG AUTO FUMC

|‘F71 k *|sz f]ffﬂjﬁ"ﬁ]?f*-]ﬁ“:ﬁ]fw*l?ﬂ ]

ENG=EOY (a1

MAIN DEG AUTO FUNC

FMAIN DEG ALTO FUMC

(ENTER) ... to stop the animation

Before continueing with another example, we abandon this configuration using the CLEAR ALL command.

0

(F8)

(8): CLEAR ALL

F1 |i2 FBE jlf‘i
- k - | r =

E .’
g:C
QiFormat... #F
H:Show Page
5 Bibata Uiew

CiClear Data Uiew

W Fz MFTBG]TTHMT?T*'T& s v?wrvaﬂ ]

i Clear A1 y

bDelete all objects
in current figure?

CEnter=YES » CESC=CANCEL>

s

TYFE OF UZE €314 + DK=[ENTER] AMD CAMCEL=LESC]

MAIN DEG AUTO FUNC

(ENTER)

ﬁ?TFT?—*;ﬁfcjﬂtiadT?fﬂer2l;ﬁ:ﬁﬁéﬁfizg ]

MAIN DEG AUTO FUNC

We are going to se how to display equations or coordinates and how to send numerical data samples to a data
file. Two lines and their intersection point will serve as an example. The LINE tool determines a line by a point
and a direction. Select the point first (right picture).

©2000 B. Kutzler
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o (F2) (4): LINE AN ... A ... (ENTER)

> THo

tPoint on Obgect
tIntersection Point

tRay
tllector

TYFE OF UZE €314 + [EMTER]=0K AMD [EZCI=CAMCEL HMald

DEG AUTO FOL

After the point was chosen, we select the direction (left picture). Then the process is repeated for the second
line: choose a point (right picture),

0o AAA. (ENTER) Vv ¥ ¥ .. (ENTER)

OH THIZ LINE

MAIN DEG AUTO FOL HAlW
and a direction:
0o A. K. (ENTER)

DEG AUTO FOL

OH THIZ LINE

MAIN DEG AUTO FOL

The INTERSECTION POINT tool from the (F2) menu is used for constructing and introducing the intersection point
of two suitable objects (left picture). Once the tool is activated, one has to select the two objects. Since the
cursor already points at one of the lines, the selection of the first line is done simply by pressing (ENTER) (right
picture).

o (F2) (3): INTERSECTION POINT (ENTER)

1iFoint ] "\
2:Foint on Object -3
i Intersection Foint .
b1
: H
19
L
T
L
/ \ .
h]
A
.
L
k]
h]
TYFE OF UZE %14 + (EMTERI=O0K AND (EZCI=CAMCEL MAIN DEG ALTO FOL

We move the cursor to the second line (left picture). Then we select this line with (ENTER) and observe the
intersection point appearing (right picture).
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o d.D> (ENTER)

HIZ LINE

MAIN DEG AUTO FOL MAIN DEG AUTO FOL

The display of the coordinates of the intersection point is done with the EQUATION & COORDINATES tool from the

(F6) menu.
o (F6) (5): EQUATION & COORDINATES

e & Length

URTION OF THIZ LIME

=3
tEquation % Coordinates
:Ealculate
tCollect Data k
iCheck Propertuy k

L\

HMAIN DEG AUTO MAIN DEG AUTOD

Currently, the cursor points at a line. Therefore, the TI1-92 would give the line's equation - should the (ENTER)
key be pressed now (observe the text 'EQUATION OF THIS LINE' above the pointer). To obtain the coordinates of
the intersection point, one has to move the cursor to that point (left picture) and then press (ENTER) (right
picture).

0o K. K (ENTER)

COORDIMATES OF THIS FOINT
B2, 0,59

COORDIMATES OF THIZ FOINT

MAIN DEG AUTO FOL MAIN DEG AUTO FOL
We are now going to move one of the lines and will observe, how the coordinates change accordingly. To send
sample coordinates to a data file, one has to start the COLLECT DATA tool first:
o (F6) (7): COLLECT DATA

=]
tEquation % Coordinates

=Calculatﬁ

B:la ¥
T Enllect Data k
2:Check FPropertuy k

Z \

TYFE OF UZE €311 + [EMTER]=0K AMD [EZCI=CAMCEL TYFE O UZE €314 + [ENTERI=0K AMD [E5CI=CAMCEL

One has to define the entries that shall be stored (left picture). Move the cursor to the first data field (right
picture),
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0 (2): DEFINE ENTRY N.D..D..
FHIDEYFE~™)
THEZE CODRDIMATES
L EE, 0,590 o0.%, 0,593
HMAIN DEG ALTO FOL HMald DEG alUTOD FOL

and use (ENTER) to select this entry (left picture). Then move the cursor to the y-coordinate and select this one
as well.

o (ENTER) > .. (ENTER)

THEZE COORDINATE:

o %5, 0,597

FMAIM DEG ALTO FOL HMald DEG AUTO FOL

To send the first pair of coordinates, one has to apply the STORE DATA command from the COLLECT DATA tool.
0 (F6) (7): COLLECTDATA  (1): STORE DATA

THESE CPORDINATES
G856, 0,390

tEquation & Coordinates
fCalcul at
1: S

TVFE OF USE €314 + [ENTERI=0K AMD [EZCI=CAMCEL DATA FLACED IM YARIAELE ZVZDATA

Switching to DATA VIEW mode allows to see the geometry and the data file at the same time.

o (F8) (B): DATA VIEW
= THOE T z E q B Bem o F7 HIDE|FE )
B - i—' - - " |- - - :-#. - g'-: - 5_“‘“ - {—
i0pen. .. +0 OHTA | o [3
iSave Copy As... :ﬁ el |2 [c3
" = 1 LBE2 .58
= 0. 862
: +
el
tFormat. .. * =1
A: Show Fage &
Bibata Lliew
CiClear Dat? Liew
TYFE O USE €314 + [EMTERI=OK AND [EZCI=CAMLEL HTH FLACED IM YARIAELE SYEDATRA

Moving one line to the left is done with the help of the "hand" key.
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o M. (L)-€ ...
H E] ] 3 Bem 7 HIiDETFA N L L] 5 [FBem THIDE|FE™™
- .- U | - T'_""r TE""TE_HIH "E r - r * . v._-"'avs_m] '!r{—
THIE LIME[PRTR [ < L BaTA || £
cl el |23 cl |od |e3
1 - 862, 584 1 = =L
2 I
. 85 3 -l
4 4
o o
& =
MAIM DEG ALTD FOL MAIM o BEG AUTD FOL

The hot key [ @ ]-(D) is a shortcut for sending the sample coordinates to the data file (i.e. it is a shortcut for
pressing the three keysw (F6) (A): COLLECT DATA (1): STORE DATA). We use it (left picture) and then move the
line farther to the left (right picture).

o [®](D) (A)-€ ..
z E q T Bem o |F7 HIDE|FE z E ] T Bem o [F7 HIDE[FE™)
- - " |- - ‘__:-r -.,-"avs_Hlu -E r - " |x r ":-#."E'HTE_HII] - f—
THIZ LIME,~]0ATH |« ! DATA |« v
[=5 T == =1 cl |2 |e3
1 262 . 554 1 BEZ .58
2 . re8l. 5ev 2 =1l M=o
T & e
4 4
=1 =1
& &
HTH FLACED IN MARIRELE SYZO0ATA MAIH o OEG ROTD FOL

We send a third pair of sample coordinates (left picture) and then close the DATA VIEW mode. By the way: The
collected data can be used - and processed - in other T1-92 applications.

o [®]D) (F8)
z E 4 E Bem |F7 HIDE|FB 7 HIDE ]
- - " |- - '!r--'-'dr vr-"avs_Hlu TE ""5”"]'.1'
DATR |1 [ bl
THIZ LINE w
[=5 T == = S :H
1 =T =L L
z [.7egl.507 J =
-?3:3 reE|.ddl :_"'- elele ;
giClear AL
3 QiFormat. .. *F
& Az Show Page
B:Data Uiew .
ClClear Oata View
é
HTA FLACED IM YARIRELE S¥Z0ATA TYFE OF USE 314 + [ENTERISOK AMD [ESCIZCANCEL
0 (C): CLEAR DATA VIEW

RO L

MAIN DEG AUTO FOL

(4) A glimpse at the various editors

The data/matrix editor was used before both for entering a matrix and for collecting sample coordinates from an
interactive geometry application. In the sequel more of its featrues are demonstrated. The editor is started and a

new data file named DAT is opened.

0 (APPS) (6): DATA/MATRIX EDITOR

©2000 B. Kutzler
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T RFFLICATIONE THIDE|FE rfi T Fz ) ] FE FBx | F7
- 1:Home -mlul,.l vﬂ vE Flot SEtupTI:ellTHeader'-TCalcTthilTStat]
2i%= Editor & HEH R
E:Eindﬁw Editar Tupe: Datas
f5ra :
JfTable Folder: main-+
e A LY Lariable:EER
H Upern. .. Ry oo
gt o b Zifew. .. e
S:iText Editor b I

(Enter=0K > CESC=CANCEL>

TYFE OF UZE €314 + [EMTER]=0K AMD [EZCI=CAMCEL TYFE + [EMTERI=0K AND [ESCI=CAMCEL

An empty data file appears (left picture). The first column shall be filled with arbitrary integers. We start by
entering the number '2' as the first element of column c1 (right picture).

o (ENTER) 2 (ENTER)
|’F1 T Fz F3 F FE FEY_ [ F7 |’F1 T [E F3 & FE FBY [ _FF
- E Flot SE-tupTCel lTHe-ader* Calc|Util SLEL] - E Flot SetupTI:el lTHeader* Calc|Util Stat]
TATR | | ATA
cl o2 JoF o |ed o5 | eV cl |2 |eF [cd |e5 Joe  [cF
1 H 1 z
2 z |
3 3
4 4
5 5
=) =)
T T
ricli= r2ci=
AN FAD AUTO FOL AN FAD AUTO FOL

We enter four more integers.
0 3 (ENTER) 5 (ENTER) 12 (ENTER) 99 (ENTER)

viﬂ Pl-:-t.FzSet.upTEFegl ITHEFaHder“ EFaslc. U:..Eil SE?at,]
DRTH
cl Je2 [cF Jed |25 [ch |eF
1 2
2 3
3 =]
g iz
=1 EE
Bl
v
rbcl=
MAIN FAD AOTO FOL

Each element of the second column shall equal the square of the corresponding element of the first column. To
enter this definition, the highlighting must be moved to the second column's label 'c2' (left picture). Then we
enter the definition (right picture).

0o MN..D cl”2
|‘F1 T Fe ) ] 3 Faw | _F7 1 ER T 7L T 7
- E Flot SE-tupTCel lTHeader Calc|Util Stat,] - E Pricd ad =.=5*Ti i TH EER R N L Stat]
CATA ATA
cl c3 led |5 JcE [cF cl o2 jed Jod |e5 |oE  |e7
1 2 1 2
z 3 2 3
3 5 3 5
4 12 4 12
5 EE] 5 EE]
[ [
7 T
cd= c2=c1"3|
MATN RAD AUTO FOL MAIN RAD AUTO FOL

As soon as this input is confirmed with (ENTER), all elements of the second column are filled with the squares
of their left hand neighbors.
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o (ENTER)

|‘F1 T FE T F FE FEx | _Fr
- E Flot SetupTCel ITHeader“ Calc|Util Stat]
ATHA | |

[=5 I (=T (== = (== =" =Y
1 z

2 3 E
3 =] 25
4 12 (144
= EEI EEET
=
v
5]

MAIN RAD AUTO FOL

When the third element of the first column is updated by the user, the third element of the second column will be
updated automatically. This is just like a spreadsheet program would do it.

o €VvV¥ (ENTER) 35 (ENTER)

1 FZ F3, i RN GALG |’F1 T FE E ] FE_ [ FE™ | E7
- E Flat SetupTEel ITHeadE-r* Calc|Util Stat,] - E Flot SEtupTEEI lTHeader“ Calc|Util St.at,]
GATA DATA

cl fc2 Jc3 Jed [c5 [cE [cF cl e jed Jed |25 |oe  |eF
T = |4 T = |4
2 3 E] 2 3 E
3 25 3 33 225
4 (12 (144 4 FEEli4d
b= 29 |9z1 b= 29 |9ga
[ =
T T
rlcli=5 rdci=12
MAIN FAD AUTO FIL HAIN RAD AUTO FOL

The third column shall be filled with the cubics of the first five integers. This can be achieved by entering the
following definition for the column header c3:

o MN. D seq(n®3,n,1,5) (ENTER)

T T FI : . = - = T F ]
P10t Setup|cell | N T T S S 10t Setuplell
DATA DRTH DATA | |

cl e cd cl [c2 Je3 Jed (5 |cE |eF el |e? o3 Jed
1 2 4 1 = 4 1 2 4
2 |3 El 2 z ] 2 3 El 2
355 225 3 25 225 I35 229]27
4 12 44 q 12 44 4 12 44 |64
3 (29 [9801 = 99 [9s01 9[99 9801123
] & [
7 T 7
c3= cId=seqtn*I _ n. 1.5 Gricd=1
MAIN KAD ALTO FMAIM ERD AUTO FOL HMAIN KAD AUTO

Each element of the forth column shall equal the sum of the respective elements of the second and third column.
This is how to do it:

0 AN c2+c3 (ENTER)

1 R e B e BT |’F1 T Fo Fzx Fu FE FEx |_F7
- E Bl [P (L E R T R AP St.at,] - E Flot SEtuF-TI:EI lTHeader‘ Calc|Util Stat]
DATH [ATA | |

cl [c2 |e3 Jed Jem [cE |oF cl |2 e [cd o5 Joce  [cF
1 2 4 1 1 z 4 1
2 3 E] 5 2 3 El =] T
3 33 223|127 3 jiis] 22527 252
4 iz 44 |64d 4 1z 44 |64 [ZO2
= 99 (9201125 = 99 9801125 [9976)
= &
v T
cd=c2+cd| Bricd=5
MAIN RAD ALTO FOL AN RAD AUTO FOL

Before moving on to another example we delete all entries:
o (F1) (8): CLEAR EDITOR
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Fz G F FE Fax_ | _F7 rfi T Fz ) ] FE FBx | F7
Flot Setup|Cell|Header|Calc|Util Stat] - E Flot SEtupTI:el lTHeader'-TCalc til Stat]
ATA I I I I I I
ft5ave Copy Ha... *5 B [C&  |or =i Clear Editer Ky
JiHew. .. * 1
4 5 Clear the contents of the
2:: 3 editar, are gou sure?
FigRer + 4
f:Clear Editor 5
D'B:I:In:ur*ma’lr,. = | +F | £ (Enter=YES > CESC=CHMCEL
7 | | | 7 | | | | |
Bricd=5 grlcd=5
TYFE OF USE €314 + [ENTERI=OFE AND [ESCISCAMCEL FAHIN FAD AUTO FOL
o (ENTER)
e 7] FE F2 F4 FE FE™ [_F7
- f—|Flot SetupTEel ITHE-ader* Calc|Util St,at,]
OATA | |
cl |2 o3 Jed |25 [cE |eF
1 H
2
3
4
]
&
7
ricli=
FAHIN FAD AUTD FOL

The spreadsheet features can be used with algebraic expressions as well. We fill the first column with various

expressions.

o x*2 (ENTER)

x*-3 (ENTER)

|’F1 T Fz FE F FE FB™_ [ _F7 |’F1 T FZ FE & FE FB¥ [ _FF
- E Flot SE-tupTEe-l lTHE-ader* Calc|util Stat] - E Flot SetupTEel lTHeader* Calc|Util Stat]
GATA GATA
cl [ Jed |ed |e5 Jos  [cf cl fe [cF fed feb fed  fe¥
1 3™ 1 whe
2 2 1.7
3 3
4 4
5 5
) )
T T
ricl= ricl=
HATH FAD AOTO FOL HAIN FAD AOTO FOL

The column is too narrow to display the second element fully. One has to increase the cell width via the FORMAT
menu in order to change this. In all applications of the T1-92 the FORMAT menu is opened with the hot key

0

[®]1F) >V ..V
|’F1 T Fz FE FH FE Fa™_ [ F7 |’F1 T Fz FE ] FE FB™ [ FF
- E Flot SE-t.upTEel lTHeader‘-TEalc,Tth.il Stat,] - E Flot SetupTEel lTHeadEP Calc|Util St.at]
DATA I I I I I I DATA I I I I I I
=1 FORMATS i =1 FORMATS i
1 ™ 1 ™ 3
2 i1 Cell Width Elﬁ 2 i1 Cell Width 4
3 Auto—calculate * 3 Auto—calculate E
4 4 7
E CEnter=SAUE » (ESC=CHMCEL » E Enter=SAUE» CEST g CEL
v | | | | | | v | | | [l |
ricl= rici=
USE + AND + T0 OFEN CHOICES HAIN FAD AOTO FOL

We select cell-width 11 and continue filling the first column.
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o (ENTER) (ENTER) sin(x) (ENTER)

1 Fz Fz 4 FE FE* | _F7 [F’i ] FZ F= T4 FE FE* | _F7
- ElF‘lc‘t Setup(Cel lTHeader*TI:alc,Tthil Stat,] - E Flot Setup|Cel lTHeadEPTEalc,TUti lTStat]
[ATA DATA

cl cZ C3 ol cZ [
1 W 1 w2
2 1-"3 2 1-x"3
3 3 Siftxd
4 4
=] =]
G G
T T
r3cl= rdci=
MAIN RAD AUTO FOL MAIN FAD ALTO FOL

0 cos(x) (ENTER) 1n(x) (ENTER) 10”*x (ENTER)

|‘F1 T FE T FH FE FE™ [ _FT
- E Flot Setup|Cel ].THE'EldE'F" Calc.TUti ITSt,at,]

AT
cl c2 c3
i P
z 1493
3 Sintxd
4 CosExd
=1 AL
& o
T
ricl=
TRIN AR AUTO FOL

Each element of the second column shall equal the derivative of the corresponding element of the first column.
The differential operator key is used to enter this definition just like one would enter it in the Home screen.

o A.AD [d] c1,x)

e ] FZ G N FE ' FEw |_F7 T f . L5 T . Tf T.s_:iw. F7 ]
v f—|Flot. Setup|Cell|Header|Calc|Util|Stat it Soiogp e Hewie sl a Stat
DATA DATH

cl c3 cl =¥ c3
1 #h2 1 #2
2 14%™3 2 1sw™E
3 Sintsd 3 Sintxd
4 COs 0w 4 [
=1 nixa =1 il
& (o = O
T T
c2= c2=d{cl x|
FalH FEAD ALTO FOL MAIN RAD ALUTO FOL

(ENTER) concludes the input and starts the computation of all six derivatives (left picture). The third column
shall include all antiderivatives (indefinite integrals), so we enter a respective definition for the column label c3.

o (ENTER) ~>
1 Fe F= Fu FE Fev | _Fr 1 Fo F= Fa FE FE™ | _F7
- ElF‘lDt SE-tupTEel lTHeader*TI:alc,Tthi lTStat,] - E Flot Setup|Cel lTHeader“ I:ali:Tth,i lTStat]
[ATA [ | [ATA
cl CZ [ cl cZ
1 w2 1 w2 2
2 1<%"~3 -3 2 1403 “3S g
3 Sihtxd COS LD 3 Sintxd COS L)
4 Cios 0w Tsikntx 4 cos ) Tsintxd
=1 nisd 1% =1 [T 1%
& O I & (o IR T
T T
BricZ2=2%x c3=
MAIN RAD AUTO FOL MAIN FAD AUTO FOL

©2000 B. Kutzler Texas Instuments



Texas Instruments / Introducing the TI-92 (Overview) / by B Kutzler page 35 of 42

o [[]c1,x) (ENTER)

1 R T L Fie T 1 Fo F= Fa FE FE™ | _F7
- E Fiat mwiupflsd T-H 3::@1-5%:25:1-;]’5.55 n i Stat] - E Flot Setup|Cel lTHeader“ Calc|Util Stat]
[ATA [ATA | |

cl cZ [ cl cZ [t
1 w2 28 1 w2 2
2 1<%"~3 -3 2 1403 “3S g DAV
3 Sihtxd COS LD 3 Sintxd COS L) SCOE LK
4 Cios 0w Tsikntx 4 cos ) Tsintxd Sintxd
=1 nisd 1% =1 [T 1% wRlnOR =
& O I & (o IR T T T L
T T
c3=T<cl  x) Brici=x"3-3
MAIN RAD AUTO FOL MAIN RAD AUTO FOL

The demonstration of the data/matrix editor is concluded by updating two of the six elements of the first column.
Observe how the respective elements of the second and third column are updated automatically.

0 €€ (ENTER) x*5 (ENTER)

1 F F= F4 FE FE¥ |_F7 1 FZ Fzx Fu FE FG¥ T_F7
- E Flot SetupTCel ITHeader*TI:alcTthi ITStat] - E Flot Setup|Cel lTHeader*TI:ali:Tthi lTStat]
GRATA | [ [ATA

C1 cZ [t cl cZ c3
1 2 W IAE 1 ] S )
2 173 T “1oC k™2 2 ] “3 g Sl 22D
3 Singx) COS 0w TCOSED 3 singx cos{x) oS EH )
4 COS0x) csintsd Sincxd 4 Cios ) cEikntHd Sincxd
=] Fi s 1% R lns ) —x =1 nlx 1% wElNCH ) —x
= (o lneSasld™x [10%x Clnl.. & (o IS T= RS T i BT e L L I
v T
ricl=x"2 r2ci=1,x*3
MAIN RAD AUTD FOL AN FAD AUTO FOL

o (ENTER) [V] x) (ENTER)

e [e1ot Setup|oel 1 [Hebrer o1 0t [shat |
DATH

TncSel b [0 s Clned .

c2 c3
1 Sk HESE
z2 1024 0l d [ (2073
3 cos{xd Toos(x)
4 ceikmixd sintxd
=1 1w N D
[
T

ricl=sintx)
HMAIM ERD ALUTO FOL

The TI1-92 is fully programmable. Programs can include standard programming constructs like if-then-else,
loops, subroutines, and can use all the algebraic, graphic, and numeric functions that are available in the catalog.
In the sequel we edit a very short program in order to demonstrate how the program editor works. The editor is
started via the APPLICATIONS menu and a new program named PROG is opened.

0 (APPS) (7): PROGRAM EDITOR (3):New V¥ ¥ prog (ENTER)

i AFFLICATIOMN F FAT F? 1 Fer Fx* 1 Fyw FE& Fer
r E 1:Home IGTUti lTSt.at,] - E Control Iflillu.ar* Find. . .THc-de- ]
bATA | | ZiY= Editor
d 3ilindow Editor = i NEK o
) Se
- i la = oy H -
2 EiDatatatrix Editory M7 (372)/3 ;ﬁ?sem Frogean
4 [d gilbEometry ¥ TUPEN. .. Uariable:
5 J:iText Editor L ] 1T (Enter=0E__» (ESC=CANCELY
& [ lntarkln™ e |10 = Clhcl..,
v
ricl=sin{x)
TYFE OF UZE #3+t4 + [EMTER]=OK AMD [EZCI=CAMCEL TYFE + [EMTERI=0K AMD [ESCI=CAMCEL
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o (ENTER)
1 FE™ R A FE FE™
- E Control [I-0Var|Find. .. HDdeT ]
=Erng(}
tFrar
i
tEndPram
HMAIN FAD AUTO FOL

The program editor already displays the start and end statements that are required for all program definitions.
The program shall begin by requesting the input of an expression via a dialog box. This is achieved with the
REQUEST command.

0 reguest "enter an expression",ex (ENTER)

Pl 1 FEv FEv [ Faw FE (d
vi—lCDnLr‘-Dl I-0ar Find...TMDdE- ]

I progl

Erggﬂest "enter an expression';ex

: EndPram
Since the REQUEST command reads a string, the contents of Ex must be converted into an expression before it
can be processed with some of the algebraic functions. This conversion is done using the function EXPR.
0 expr(ex) (STO)ex (ENTER)

o Cortrol |10 e Fire. . . Mode ]

B

frequest "enter an expression",ex
=Ie:a<p-r'~(e-x)->ex

;Ethr*gm

This simple program shall do nothing but the computation and display of the input's derivative with respect to
the variable x:

0 disp "lst derivative w.r.t. x:", [d]ex, x)

P 1} Fev Fw [ Fa™ FE FE™
* f—|[Conttal I»’D|Uar~ Find. . .Tr"h:ude ]

fprogil

:Pram .

freguest "enter an expression';ex

LR =T = L= i

fdisp "lst deriwative wor.at. =" ddex,x2
 EndPgm

This concludes the definition of the program. The hot key [ 4 ]-[ HOME ] leads us into the Home screen. From
there we start the programm by entering its name with an empty list of arguments (left picture). Remember that
no arguments were used in the program definition. The program requests an input through a dialog box (right
picture).

0 [HOME] prog() (ENTER)
1 5 Fir [ Fuw FE Te |’F1 T Fev Fiv 1. Fav FE F&

- E AlgebralCalc Dther*TFr‘ngDTElear* a—z...] - E ngebr*aTl:alc,TDther*TPr*ngDTElear* a—z...]
B Sraph %% Dorne B Graph %% Done
2 i -
mxE 4]z Daohe u - ne

= enter an expression: [ | =
i Jx4+2-x2-[ Z249)+[w2-1) » || ¢Enter=0F ESC=CARCEL> |
B Graph [Fix+4-J) Dahe B Graph [f{x+ 4 -4l Done
B CyclePic "pic",35, .2, 10 Oone B CyclePic "pic",3,.2,10 Done
rrogt ] progel
MAIN RAD AOTO L TEITED MAIN RAD AOTO FOL 26720

We enter the expression x? +3x into the dialog box (left picture). The program's output is displayed in the
PROGRAM 1/0 screen (right picture).
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0 x"2+3x (ENTER)

(ENTER)

1 Fev Fawr [_ Fuw FE FB
- E AlasbralCalc Dther*TPr‘ngDTElear‘- a—z...]

EE *TF'PF-gsm I I:IIZ: 5.:5-‘5::;:E

1=t derivative w.r.t. =

B Graph % Dorne
2%+ 3

u

enter an expression: [iase |

Ent.er=0kK ESC=CAHCEL

B Graph [fi=+4-d) Oaone
B CyclePic "pic",35, .2, 10 Do
Progil
TYFE + [ENTERI=OF, AND [ESCI=CAMCEL MAIN FAD AUTO FOL zrrz0

Use the (F5) function key to flip between the Home screen and the PROGRAM 1/0 screen.

o (F5)

|’F1*'-||;|T Fzv Fawr 1_ Fu™ FE FE
v f—|Flaebra|Calc Dther‘TF'r*ngElTElear‘ a—z...]
T apETT 3 Ll L —y

l22+ 1+ fizd Daone

z
"0k 4l Jx4+2-x2-['=|2+ 1)+ (w2 -1

B Graph [F0x + 4 -9 Done
B CycleFPic "pic",3F,.2,10 Done
" proglll Oone
MRl FAD AOTO FOL zrren

This concludes the demonstration of the program editor.

Last - but not least - the TI-92's text editor is demonstrated. The text editor not only includes the usual cut, copy
and paste features, but also the use of command scripts for typing command lines that can be executed on the
Home screen. This feature is demonstrated with the following example. We start the text editor from the

APPLICATIONS menu and open a new text file named TEST.

0 (APPS) (9): TEXT EDITOR

(3):New W test (ENTER)

i AFFLICATIONE T8

'E 1:Home Clear a-z.

2il= Editor
2 | 3sWindow Editor

"z H 4iGra Done

E:EEE “Mat Edit r 2
iData-Matrix Editor

" IfCx EEF’F‘DEIF"EN Edit.or 1]+[.=|2_ 1]

B S 2= e e G

®CyclePic "pic", 3,

B progi)

Fe Fav
—|Cormand|iew Execute Fmd T

HEH N

Tupe: Text
Falder: main+

Uariable: O |

\h('_Enter‘=DK o l:',:ESI3=I3FIHI3EL:“.!'_E,

TYVFE OF UZE €314 + [EMTER]=0K AMD [E=CI=CAMCEL

TYFE + [EMTER]=0K AND [ESCI=CAMCEL

o (ENTER)

|I30mmand Ulew Exerngute Flnd. . T ]

MAIN FAD AUTO FOL

This will be the first line of text:

0 This is a test. (ENTER) 1+2-1+3 (ENTER)
r*tf—ngnga;dTumeExecuteTFmd...T 1 | | = ;ﬁggcl.%agdmeuLExecuteTFmd...T 1
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To make the second line an executable command, one has to apply the coMMAND command from the (F2):
INSERT menu. As can be seen in the right picture, a command line is marked with a C.

0 (F2): CoMMAND (1): commAND (ENTER)
T ] -1E CnmmandTU1e-uTExefE,ut.e-TFir:é. - .T ]

tThi= i= & tesi.
[ I1/2 1.3

g Clear command
The cLRGRAPH command clears the plot screen from previous plots. It is advisable to use this command before
starting a new plotting sequence (in particular in case it is unclear whether or not the plot window contains some
plots from previous activities).

0 clrgraph (F2):CoMMAND (1): COMMAND (ENTER)
-—fEIcDr:rﬁ;ndTuFf;wTExJEuteTFir-fé. ..l |

fThi= iz a test.
C:l-2—1-3
Cflnz,lrgr*aph

Two more command lines are entered:
0 graph sin(x) (F2):CoMMAND (1): cOMMAND (ENTER)
expand ( (x-1)"2) (F2):CoMMAND (1): coMMAND (ENTER)

1E||:Dmmand]’u1E'NTEKE'E-L,ILE'TFlr‘Id. - .T ]

Thi= i= & teslt
Cil-2°1-3
E clraraph
C:

agraph =ind
Ie:xcp-and( D= 1 2""‘2)

This will be the last line of text.

0 This is enough

-1E Cnn:m;nd UlgewTExecuteTFlnd. - .T ]

tThi= iz 5 te=st.
flo2—103
fclrararh
fgraph sintw)
fexpangdl Cx—1 220
tThi= is enouaH

Even the smallest example must serve a purpose in this demonstration. We wish to end this last sentence with an
exclamation mark. But there is no such key on the keyboard. Therefore we consult the CHARACTER menu, for
which there is a key. The exclamation mark can be found as the first symbol in the PUNCTUATION submenu (left
picture). (ENTER) copies it into the editor (right picture).

D000

0 [CHAR] (3): PUNCTUATION (ENTER)
|‘F ]’ G |‘F T Fir F4 FE
Eummand|U1ew E}{En:.ut.e Flnd. . T ] I:-:-mmand UlewTExec.ut,eTFind. . T ]

Th15 iz a test tThi= iz a test.

Cel-g—1-3 Cil-221-3

E: CHRE E:c.lr*gnaph exc)
1s tararh sin

£ Ligresk ' Eigxpand? (x-13°2)

Thiz iz erough!l

: cla 3
SiInternational v

TYVFE OF UZE €314 + [EMTER]=0K AMD [E=CI=CAMCEL MAIN RAD AUTO FOL

The scripT VIEW mode allows to see the text file and the Home screen, which is nice when executing the
command lines.
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0

We move the cursor to the first command line (left picture) and then hit the (F4) function key. This sends the
command line as an entry to the Home screen, where the respective calculation is performed. Afterwards control

(F3): VIEW

(1): SCRIPT VIEW

Fer Far

EDmmandUieJ&xecutéﬁd .T

tclraraph
fgraph sindx

fexpandy ox- 1)“2)
This i=s enough!]

Th15 1= a test.
1127103
tclraraph

tgraph sindx)
fexpandl Cx—132"20
This i=s ernoughl!l

l._.ll._.ll._.ll._.l

TVFE OF USE €314 + [ENTERI=0K AMD [EZCI=CAMCEL

MAIM

—
FAD AUTO

)

Jx4+2-x2-[92+ 1P
®Graph [Flx+d gl

Dore
B CyclePic "pic", 3k
Done
LN =Talal= ] Dore

FOL

is returned to the text editor and the text cursor is placed at the beginning of the next line (right picture).

0

N

(F4): EXECUTE

EnmmanahlequecuteF1nd T

Enmmanghlequégutéﬁigs...T

Th15 1= a Lest. Th15 1= a test. 4 2 2
ooz | || Eidisdd, SR
=c rar-ap +2- . + rarap -
C:araph sintx) - * H_ Ciaraph sintx) " Grarh [flx+14 -9l
C:expandCix—12"23 B Graph [fx +4-4) Ctexpandl Cx—12"2% Oone
tThis is enough! Doke tThi=s is enough! ®CucleFic "pic".3 b
B CyclePic "pic".3 b Ooe
Oaone B progr) Oone
LN =Talat= 1y} Dorne B 1s2-1-3 1.6
MAIN RAD AUTD FOL MAIN RAD AUTO FOL

(F4): EXECUTE

(F4): EXECUTE

& FE
Enmman&hlequecutéﬁ1hd T Inserﬁmlequecutéﬁihd.“T
tThis 1= a test. Th15 1= a Lest.
Ci1s22103 B Graph [flx+ 4 - HM Cils2-1-3
C:clraraph Doke Ciclraraph
Cihraph Sintx) . . Ciaraph sindx)
C:expandix—12"22 B CyclePic "pic" .3 E wpand i Cx—12"2
tThis is ehough! Doke iThiz iz ehough!
B progr) Dohe '
w12 =13 1-6
u C1rGraph Do
MAIM FAD ALTO FOL MAIM FAD ALTO FUMC
(F4): EXECUTE
hhsertU1eJ&xecuté&1nd T
Th15 1z & Lest.  J® Frogu) Lake
Eiéi’g-r{fh LR P 1.6
Eigpaghd%%n(Tg 2 ® C1rGraph Dok
i expan =12 ;
Fh15 is enough! = Graph sin(x] Done
. expand[(x - 1]2]
x2—2x+1
HMAIN FAD ALTO FUNC

This concludes the demonstration of selected features of the T1-92.
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(5) Connecting the TI1-92 with ...

JEAPERIAENTA TICH)

The T1-92 can be linked

e to another TI1-92 for exchanging data,

e toaPC ora Macintosh for exchanging data and for printing,

e toa VIEWSCREEN™ for projecting the monitor via an overhead projector,

e toa CBL™ (Calculator Based Laboratory) for importing sample data from physical or chemical probes.

For more information write to:
Texas Instruments, Hubert Colombat, Haggertystr. 1, D-85356 Freising, Germany

Summary of the Demonstration: |

(1) Demonstrating symbolic manipulation in the Home screen

0 1424123 (ENTER) oottt ettt ettt n et a et s 1/2+1/3

0 14X42X+3 (ENTER) oottt sttt s re st e teene et b e 1+X+2x+3

0 (K1) # (X41) (ENTER) soorieooeoooesoseeeseeeeeeee s eeesee s eesss e esee e esee e x=1

x+1

0 [VIMNAMAAVY VY (ENTER) ) (ENTER) oo, 1/% - using above expression
X+

A d 2
0 [d]lx"2+a(*)x+b,x) (ENTER) .o d—(x +a.x+b)
X

0 (F3):cALC (ENTER) N AN A (ENTER) ,x) (ENTER) ................ i x-11. using above expression
dx{ Vx+1

0 D[] %22 (ENTER) cooooeeeeeeeeeceeeeereeeeeeteseeseesaesass s evaluate last answer at x = 2

0 [ A e e b numeric approximation of last answer
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O O O o o o o

o

o O o o

[V] 1-X72) (ENTER) cooooeeeeeeeceecteete et 1-x2
[JTAN(ENTER) , %) (ENTER) ooiieeeeeeeeeeeeeeeeeeeeee s J-\ll— x2dx - using last expression
1
D € («»)1, 1 (ENTER) oot jlxll— x2dx - updating last entry
x73-3x"2+44%x-2 (STO) exp (ENTER) .oooovooeeeceeeeeeeeeeeeeeeeeee e, x3—3x2+4x-2-> exp
(F2): ALGEBRA (1): SOLVE exp=0,x%x) (ENTER) .o solve exp=0 nach x
(F2): ALGEBRA (B): COMPLEX exp=0,x) (ENTER) ..cccoooniiiniriiicnies complex-solve exp=0 nach x
[ cATALOG ] (F) (ENTER) exp) (ENTER) ...ccccocvvvennee. factorize exp - taking FACTOR from the catalog
€ C (ENTER) oot complex-factorize exp - adding the letter c
28108 (X72-2,%) (ENTER) oot ee e s e ee s zeros of x? -2
D [ ] x50 (ENTER) oo restrict search for zeros to positive case - updating last entry
(APPS) (6): DATA/MATRIX (3): NEW .euiiiiitiieiiiteieiesteseste sttt sttt start matrix editor
MATRIX m with 3 rows and 3 columns (ENTER) ....ccccooeveveneiie i 3 by 3 matrix named m
t t-1 1
t (ENTER) t-1 (ENTER) 1 (ENTER) ... .o enter | 1 t? t | row by row
0 t t?

[HOME] m (ENTER) enter the M in home screen

[ MATH ](4): MATRIX (2): DET m) (ENTER) oo determinant of m
[ VAR-LINK ] W (F6): CONTENTS .oovvorveeecieiesreeiseeesisseessssessiessenneen view contents of exp - using VAR-LINK
(510 I (S5 S exit

(2) Demonstrating 2D and 3D plotting

O O O o O o o o o o o o

O O O o o o o

(MODE) (F2): PAGE 2 =» (3): LEFT-RIGHT (ENTER) ..occviiiiiiiiiieceeis set Left-Right mode
(F4): OTHER (2): GRAPH  58in (X) (ENTER) oo plot 5sin(x)
[(BEIA) T (5 (2NA) (APPS) )ittt bbbt bbbttt home screen
graph X+3 (ENTER) .ottt ettt et beeneer e e e neenees plot x/3
D D W e move graphics cursor
(S A 13-V =SS trace mode on
DA ()5 (ENTER) i use trace cursor
(F5): MATH (C): sHADE  (ENTER) (ENTER) («-») 8 (ENTER) 8 (ENTER) ........ shade between graphs
(F2): ZOOM (1): ZBOX AN ... € o s zoom box + select 1st corner
(ENTER) € € € ..V W W W W .. (ENTER) oo, select 2nd corner
(F7) (7): TEXT AN oo € e ettt text tool + select position
EANECAZA T AR A A enter text
(MODE) = (5): 3D (ENTER)  oiiticieeeieie sttt ee sttt ettt na e e e seestesneenenns 3D mode
[ J0F) oottt FORMAT menu
L A TS (= L= 2 T axes on
[ WINDOW T ettt ettt b et s e e bt bbb e bt e s e ne e b e sb e eb e nb e bt eb e e e eneeee WINDOW Screen
VW oW owoow-2WowWooWw-sW¥i1.5¥ .2 change plot screen parameters
[ GRAPH T ittt bt bbbt he b et bbbt R e Rt R et e R e e b e R b b e ae b e e e b e PLOT screen
G2 =3 P flip windows
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o

o

O O O O O o oo o o o o o

27241 (STO) £ (Z) (ENTER) oo en s store z2 +1 as f(x)
abs (£ (X+ [1]Y)) (ENTER) oottt tes sttt sttt | (x+iy)|
A DD DV e show side scrolling
(F4): OTHER (2): GRAPH (ENTER) ..ottt plot last answer
(O T ) =T Y S polar mode
(F2): PAGE2 = (1): FULL (ENTER) oottt e full screen
2 S Y= editor
L (ENTER) ettt bbbttt sb bbb ne e 1 - i.e. circle with radius 1
T 27X = S plot curve
(F2): ZOOM (4): ZOOMDEC ..cutiuiiitisteste st eieeieetie ittt sttt sttt se et e eesbesbesbe bt s beeaeas e e e ebesbesbesbesaeas zoom decimal
(F1) (2): savecopry As = (2): PIcTURE W W picl (ENTER) (ENTER) .....ccccevvuneeee. save picture as picl
[Y=] AN (ENTER) 2 (ENTER) [ GRAPH] .ccceooeririiicie e enter 2 and plot circle with radius 2
[ €1(S) 2 (2): PICTURE W W pic2 (ENTER) (ENTER) ..o save picture as pic2
[Y=]1 A (ENTER) 3 (ENTER) [GRAPH]...cccciiiiriniiriiecneniee enter 3 and plot cirlce with radius 3
[ €1(S) = (2): PICTURE W W pic3 (ENTER) (ENTER) oo save picture as pic3
[ HOME | ittt et b bbbt h et bbbt b e bt e b e e Rt e Rt e ea e b e b e e bt et e e Rt e ne e e e nbe et nae home screen
cyclepic "pic",3,.2,10 (ENTER) i make "movie" from picl, pic2 and pic3

(3) Demonstrating interactive geometry

O O O O O O O o oo o o o o o o o

©O O O o o o

(APPS) (8):GEOMETRY (3):NEW W geo (ENTER) (ENTER)......cccocvvvrrrrreecirnene. start new geometry screen
(F2) (5):SEGMENT €0 .. 1 . W oottt ettt SEGMENT
(ENTER) @ oottt etttk bbbtk b etk bbbtk b ettt b et bbb n e point A
e DT U (=1 VI I =1 T < TSRS point B
€ . (ENTER) O i e point ¢ - lying on AB
T O (= I 1= TR SRS point D
(F4) (4):PERPENDICULAR BISECTOR ...veuvetiiterieiesteneetesteneetesseseesessesessesseneesessesessesneneas PERPENDICULAR BISECTOR

... I (ENTER) AN o AN e e et select segment cD
(FL) (1):POINTER  .eettiteeetestetetesteseete st seese et e st ebe e bbb st bt e bt bt ne st bt bbbt b s bt b st b et s bt e bt ens POINTER
€WV (B) (R)W i (B)-2 s e move point A
(FA) (A): LOCUS ..tttk s h etk bbbtk h etk bbbt bbbt b et et bt et n e LOCUS
AN AN (ENTER) ettt st et bbb a e bt ae et e te e e e e e e re e select bisector
W A L (ENTER) oottt select point ¢
(F7) (3): ANIMATION  1itiiuretieieeiestestestesteeteeeestestesbesbesbestaaseesse e e beseesbesteaseaseeseenbeseestestesaesraeseeneeeens ANIMATION
() (A)-€ € € ()-€ € € ... release the hand... ....o.ooovveeriiicccseees e, applying to c
(ST LI =L TSRS stop
(F8) (8): CLEARALL (ENTER) ..viiiiiiiiiitiiieisteri ettt ettt CLEAR ALL
(222 T ) R 1SS LINE
AN.A . (ENTER)A A A .. (ENTER) .cccivveierceceee e select point and direction for 1st line
VW (ENTER) AN . B . (ENTER) .o select point and direction for 2nd line
(F2) (3): INTERSECTION POINT  ooiteiuietieiesieitestesiesseesesseessesaessessessessasssessessessessesssssesssssens INTERSECTION POINT
(ENTER) = ... = (ENTER) ..ottt e select both lines
(F6) (5): EQUATION & COORDINATES ...ccveveivisiesiesreereaseeeessessessesssssasssssssssessessessens EQUATION & COORDINATES

©2000 B. Kutzler Texas Instuments



Texas Instruments / Introducing the TI-92 (Overview) / by B Kutzler page 43 of 42

O O O 0o o o o o o o o o

K ... I (ENTER) oot bbbttt et e e b select intersection point
() R L ele ] I =T 0 - PSS COLLECT DATA
(2): DEFINE ENTRY  .ttttittiueetieieentestestestesieeteeeesteseesbesbesbeabeemeameeneesbesbeebeebeemeeseeabeabenbeebenbeaneaneennentas DEFINE ENTRY
T B S (N I = PSS select first coordinate
D L (ENTER) et bt bt nne select second coordinate
(F6) (7): COLLECT DATA (1): STORE DATA  wooiveitireisieiteereeeeieseessessessessessassaeseens COLLECT DATA - STORE DATA
(F8) (B): DATA VIEW .ttt ettt ettt ettt b ket h et bbbt bt b e e b et e e nb e e bt e bt e bt e b e e e enbeneeebe e e DATA VIEW
AN o () bbbt move line
[ 1(D) ettt hotkey for STORE DATA
) I 3RS move line
[ 1(D) ettt hotkey for STORE DATA
(F8) (C): CLEARDATA VIEW ...viuviteiteaieaseeseeseestestessessessseseessessessessessesssessessessessessessesssessensenses CLEAR DATA VIEW

(4) A glimpse at the various editors

O O O o o o o o

o O O o

o O O o

(APPS) (6): DATA/MATRIX EDITOR (3): NEw W ¥ dat (ENTER) (ENTER)......ccccooervnn... start data editor
o (N I ) SRS 1st column: 2;
3 (ENTER) 5 (ENTER) 12 (ENTER) 99 (ENTER) ..ooovooiveioreeeeisseesseeseeosnsessssessssenssons 3;5;12; 99
A oD CL72 (ENTER) cooocecececeeetee ettt 2nd column = c12
€ VWV (ENTER) 35 (ENTER) oo, update 3rd element of 1st column to 35
A.. D seq(n®3,0,1,5) (ENTER) .o 3rd column = seq(n®,n,1,5)
A D 2403 (ENTER) oot 4th column = ¢3+c4
(F1) (8): CLEAREDITOR (ENTER) ..ooiiiiiiiici ettt st clear data editor
%72 (ENTER) X™=3 (ENTER) .oooooeieeeeeeeeeeeeeeeeeeeeseee e eeee e eeeeesesees s en e 1st column: x?; x~3;
[ 1(F) D W .. W (ENTER) (ENTER) ...ooivieeteieeeieeesseeeses st set cell width to 11
=R oI (=1 VI I =1 TP OSSR sin(x);
cos (x) (ENTER) 1n(x) (ENTER) 10%x (ENTER) ..cccoiiiiiiiiiieeie e cos(x); In(x); 10*
A AD [d] cl,x) (ENTER) .ot 2nd column = dicl
X
A D [1] 01, %) ENTER) oo 3rd column = e
€ € (ENTER) x*5 (ENTER) ..coceiiiiiiiiiceee e change 1st element of 1st column to x°
(ENTER) [V] %) (ENTER) woooioeiveereeeeeree e change 2nd element of 1st column to Jx
(APPS) (7): PROGRAM EDITOR (3): NEw W W prog (ENTER) (ENTER) ....ccccoovnec..e. start program editor
request "enter an expression",ex (ENTER) ... 1st line: "enter an expression", ex
expr (ex) (STO) ex (ENTER) ..o 2nd line: expr(ex) 2ex
disp "lst derivative w.r.t. x:",[d]ex,x) ... 3rd line: "1st derivative w.r.t. x",diex
X
[ HOME ] it bbb bbb R bbbttt home screen
ol B I (= AV I =1 S start program: prog()
K2243% (ENTER) (ENTER) ..o enter x* +3x
(=) ISR exit from program i/o page
(APPS) (9): TEXTEDITOR (3): NEw W test (ENTER) (ENTER) ....coooovverveereeeeeeeeiena. start text editor
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O O O o o o

o

This is a test. (ENTER) . 1st line: This is a test.
152143 (ENTER) oottt 2nd line: 1/2-1/3
(F2): COMMAND (1): COMMAND (ENTER) ...cooiiiiiiiiiiire e make it a command line
clrgraph (F2):COMMAND(1): COMMAND (ENTER) ................ 3nd line: clrgraph; make it command line

graph sin(x) (F2):CoMMAND(1): cOMMAND (ENTER) .. 4th line: graph sin(x); make it command line
expand ( (x-1) *2) (F2):CoMMAND(1): cOMMAND (ENTER)

............................................................................................... 5th line: expand((x-1)*2); make it command line
This 1S ENOUGR i e es 6th line: This is enough
(2nd)[ cHAR ] (3): PUNCTUATION (ENTER) ...cooiviiiiiiiiiiciee select exclamation mark from CHAR menu
(F3): VIEW (1) SCRIPT VIEW ..ciutititiitesteeteeieesee et st sbe sttt e e e st st sbesbesbeaneeseennenbe st sneneas SCRIPT VIEW mode
L I TN (R TR =5 =L U =SSOSR execute 2nd line
(F4): EXECUTE (F4): EXECUTE (F4): EXECUTE ttiiitiiiieiieieeniesiesee st st sies e e sie e sne s execute all other lines
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