THE TI-92 WORKSHOP
(PART 4: THE VARIOUS EDITORS)

by B KUTZLER

Reset the screen with

0 ([&]{2nd-0ON)

and use [ ¥ ]-(-] and [ @ ]-{4] to adjust the contrast.

So far, function definitions were entered using the key, e.g. x> -2 - yl(x). An alternative is the

DEFINE command that can be found in the menu. Use this command to define the above sample function
and then solve the equation y1(x) =0 with respect to x.

O (1]:DEFINE y1(X)=x"2-2 sol ve(y1(x) =0, x)
B et ine gll::x:,‘.l=:x:2—2 Oote Bzoluelylix)l =0, x) w= -2 ar w=JZ
Define wlix)=x"2-2 soluvetyd Oxd=0,x>
FRIN RAD ALTO FUNL 1730 MAIN RAD ALTO FUNL 2720

This was the method for obtaining the algebraic solution. Another function for solving equations is NSOLVE
(which you can find in the ALGEBRA menu). Since the last entry is still available, simply insert the letter 'N'
infront of the function name 'SOLVE'. The result of this function applied to an equation is a single
approximate solution. Try it on the above example and then switch to the Y= editor.

O < ...toremove the highlighting
n [ENTER] ... to insert 'n' infront of 'sol ve' [ Y=] ... to switch to the Y= editor

1 Fer Fx Fy4 FEr FEr [
[ e aanleait] » [Billstatels ... [ |

&FLOTE

B pSoluelylix) =3, =) #x=1.41421 qlh=
nzolve (yl Cxd=0_3x> gl Cxd=x"2-2
MATN

KERD AUTO FUMC /%0 HMAIM RAD ALTO FUMC

Since the function was named y1, it automatically appears in the Y= editor (y1 is one of the TI-92's global
variable names). Plot its graph and move the graphics cursor to the positive zero.

0 [ GRAPH ] 2> ..

1 Few Fx

- E 2o TPEGETReGF;aPhTH:'-Th D:*E;war? f‘? m |v1E ZEEch Trf.;ceTReGFrllaphTMFas'r:h DFE.;u]Y rf m

woil.42857 ycildl,
MAIN RAD ALTO FUNE MAIN RAD AUTO FUNL

This is the geometric method of solving the equation. The solution obtained is x =1.428571, which is not
very good. However, you could use the various zoom functions to improve its accuracy significantly.
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The TI-92 also supports the solution of equations via tables. You learn how to use tables by following the

next exercise. First use [ TBLSET ] (= [ ¢ ][T])

value and leave the default increment of 1 and the other settings unchanged.

O [TBLSET]

-10 (ENTER]

to open the TABLE SETUP dialog box. Enter -10 as the start

Fer

FExr T FE™

Fer

I THEL

viﬂ 2o Tr*ac,eTReEr*aphTHathlDr*awTrv? ‘ﬁ'm
~

E ZETUF

tblStart: [N |

Ent.er=SAUE

atbl: [I. |
Graph <-* Table! OFF +
Ihdependent.: AUTO+

ESC=CAMCEL

viﬁ Z000m Tr‘-ac.eTReEr‘aphTMFastTh D:*E;w]t? ﬁf? |
i THELE SETUF ' y

tblStart: [REN |

Ent.er=SAUE

atbl: [1. |
Grarph <-* Table: OFF =
Independent. AUTO+

ESC=CHMCEL

TYFE + [EMTERI=0F AMD [EZC1=CAMCEL

TWFE + [EMTERI=0F AMD [EZCI=CAMCEL

Save the changes with [ENTER] and then switch to the table screen.

O [ENTER] ... to save the changes
[ TABLE ]
3 B ™
SEtupT i iTi-fs i P |

ﬁ%-

=N ra.

-2, =N

o 47,

=N Sd.

= 23.

4. 14.

-3, r.

x="10.

FMAIN FAD AUTO FUHC

The table shows two columns: one for x and one for y1. As definid in the TABLE SETUP, the table starts with

=-10 and uses an increment of 1. However, you can go back and forth as you like. (Virtually, the table is
infinitely long.) Use the up arrow key to move the highlighting two lines up (left picture). Then go all the
way down to x=4 (right picture).

O A L
1 Fz 5 I 2 1 Tz . D T -
- E Setuplis: i\l’i":i-ii Pzt | - E Setup]::s-l iT:-és-a;-::i-: T e P ey :l
P i % gl
42, . T
-11. 19, “Z. 2.
-10. 93, -1, -1,
= 3. . c2.
-2, B2, 1 -1.
V. 47, 2. 2.
"G, 34, 5N T
5. Z3. 14.
“12. x=4.
HHIH RAD AUTO FINC MAIN FAD AUTO FUNE

From y1(1) = -1 and y1(2) =2 we can conclude that there must exist an a between 1 and 2 with y1(a)=0.
To find such an o , refine the table accordingly: Enter 1 as the new start value and 0.1 as the new increment.

00 [TBLSET]
1 ¥ .1 [ENTER ENTER] ... to save the new values
f £ B BB B
Set.upT L T<s e e |Set.u|=' =1 iTi-és-ea-'j:a-: T §-‘-::;—=TE?':-5 3|
TRELE ZETUF "-.. _ ]
thlStart: 1. —
.1 .73
athl: [ 1.2 |-.56
Graph <-3 Table: OFF + .3 “.31
Y Independent:  AUTO+ 3
CEnt.er=SALE SHUE ESC EFIHEEL .E =
EN 1. T .7 .89
3. »=1.
n'r: + [EMTERI=OF AND [EZCI=CAMCEL RN FAD AUTO FUNE
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Now the change of sign occurs between 1.4 and 1.5. Update the TABLE SETUP accordingly: use 1.4 as the next

start value and 0.01 as the next increment.

0 [TBLSET]

1.4 ¥ .01 [ENTER)

ENTER

1 3 B R - 1 Tz 3 T ;
- E SEt.up]:Z:E-i iT:-és-sa- :l | - ElSetupIZZE-l iT:-és :l
TRELE SETUF it h'ﬁ'lﬂ4

thlStart: [1.4 -
1 .41 L1149
1| athbl: 11.42 |.0164
i Graph <-» Table:  OFF= -‘g -g;gg

] ] w I

I Independent.: AUTO -+ - T
1l CEnter=SALE SHUE ESC=CHHCEL > ] A8 316
1.7 [. 25 I I I 47 ek
»=1. x=1.4
TVFE + [ENTEFRI=OF, AND [ESCI=CAMCEL RN FAD ALTO FUNC

For the next iteration use a start value of 1.41 and an increment of 0.001.

00 [TBLSET]
1.41 ¥ . 001 [ENTER ENTER
*F_Ti FZ B T T - -
- E Setup]::s-l iT:-és-a;-i:i-: T H :l | SEtupT N T*i i P
THELE SETUF " | “ <
thlStart: [LLal LY
i 411 [-.eE9d
i «tbl: HEER 412 |- 0063
i Graph <-» Table: OFF » E E -gggg
- B -I
i Independent.: AUTO = s s
11l “Enter=SALE ESC=CAHCEL »» ] 416 [ DESEE
1,37 [ TeE9 ] T T LAF (L OETEa
x=1. »=1.41
TYFE + [ENTERI=OK, AND [ESCI=CANCEL MAIN RAD ALTO FUNC

1.414 would be the next start value. You might have observed that the default start value in the TABLE SETUP
is the x-value from the first line. Consequently, if you shift the column such that 1.414 is the first value, then
you don't need to enter the value via the keyboard any more.

O VY¥.. [ TBLSET ]
1 T FE T - o _T ;
- E SE-t.up]:Z:E-i iT:-%s-;a-,.. P | SetupT L T : :l
i 3 HIEIEIEIE.. 1 TRELE SETUF ™ |
[ B -l
415 [ B07es j blstart:
G | HESEHE 1| atbl: [L2E1
417 | EeFEs i Grraph <-* Table: OFF +
HE |LEIEF2 .
415 | RLa5E i Independent.: AUTO -+
42 |.0led i, Enter=SAUE ESC=CANCEL ) ]
1974 - L] Feg] | | |
»=1.421 x=1.421
FAIN FA AUTD fL TYFE + [ETERI=OF AT [EFLI=CARCEL

So all you need to change is the value of the increment.

0 W .0001 [ENTER)

ENTER

(F1 T Fz r:: B - -
- E Setup]::s-l iT:-és-a;-i:i-: T :l | SEtupT L T*i ey T B
Ef THELE SETUF " |
1 . T - EIEIEIE-
1 thlStart: [1.414 181 A
| atbl: PEY=RE] E £3|'4.E'5
i Graph <-* Table: OFF + 4 ﬂg ggg%g
- B 4 [

i Independent.: AUTO = 145 Dooal
1l tEnter=SAUE ESC=CANCEL » ]| 414E[. OE1ES

- L1 | | | 4147 00138
x=1.421 #x=1.414
TYFE + [ENTERI=OE AMD [ESCISCANCEL AN FAD AUTO FUNC

Enough of tables. Let's do lists.
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Lists are written within braces (curly brackets). Return to the Home screen and enter a list L1 comprising of
the five elements 1, 2, 3, x, and x+1 (left picture). Then enter a list L2 comprising of all the odd numbers
between 1 and 11 (right picture).

0 [HOME ]
{1, 2, 3, x, x+1} [STO» | 1 [ENTER] seq(n,n, 1,11, 2) (STO» | 2 [ENTER]
mil 2 03 ox o=+l 1d Ezegqin,hn,1,11,2)+12
£1 2 3 = =+1) £1 3 5 7 9 11%
FIATN FAD AUTO FONC 4/=0 HHIN FAD HUTO FUHC /=0

List L1 was entered by entering all its elements. List L2 was entered by giving a descriptive definition. The
defining expression uses the SEQ function, which produces a list of elements 7, such that # goes from 1 to 11
in steps of 2.

Use the NEWDATA command to combine the two lists into a data file which can be further processed with the
data/matrix editor.

O newdata di,11,12

B pMeywData dl, 11,12 Dore
newdata di.11.12
MAIN RAD ALTO FUNL G730

The data/matrix editor is activated through the APPLICATIONS menu. Press the [APPS] key and select option
number 6.

O [APPS (6]:DATA/MATRIX EDITOR

1w AFFLICATIONS TG 1~ AFFLICATIONE F&

~ =T fame %Eﬂ ~ =T home %ﬁﬂ

"let'y b= Editor are " Le 2= Editor one

—_— E;Er{gdﬁu Editor -Foar w=F mzol E;Er{gdﬁu Edit.or oo w=lF

BpSol SiTable ==1.41421 " pnSo] S5:Table . *=1.41421
E:ilata-Mati1x Ec b cilataMatrix Editor = it

"l rogram Editar 3 "l : 3 it
22 Geamatry P [Eom om+13 gt Geometry k

mopg] FEText Editor [ mopyl F2Text Editor [

11 3 5 7 9 11 1 2 3 7 9 11>
 Mewbata dl, 11,12 Dore 8 HewData dl, 11,12 Done
newdata di,11,.12 newdata di,.11,.12
MAlN RAD AUTO FUNL G/30 TYFE OF USE €414 + [ENTERI=0K AND [ESCI=CAMCEL

Since you have to open the existing data file D1, use option [2]:OPEN (left picture). Since D1 is the only data
file in the memory now, it appears as default choice in the VARIABLE field and you only need to press [ENTER
to accept the suggestions (right picture).

O :OPEN ENTER

1 FZ = F4 i FE™ |_F7 1 FZ. FZ 4 FE FE* T_F7F
- E Flot SetupTEe-l lTHeader]:. i -;TUt,i lTSt,at] |~r ElF‘ 1ot SetupTEel ITHE-ader*TCa 1 i:Tthi ITStat]
[TIT| |
" OFEN ™ [=3 | cZ2 c3 ot ca
1 hd 1
Tups: [EE)+ > = I
Folder: main+
- 3 3 =]
Uariable: dl+ 4 v =
CEnter=0k__ » CESC=CRHCEL» b= i+l El
- d & 11
T
rici=1
USE € AND & 10 OFEN CHOICES MAIN RAD AUTO FUNE

L1 is the data file's first column, L2 is its second column. All other columns are empty. Each column has a
header name, namely C1, C2, ... .
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You can use all four arrow keys to move the highlighting within the single cells of the data file. Move it to
the first cell in the third column.

O ==

|‘F1 T Tz T3 & FE FEY | _F7
- E Flot SE-tupTCel lTHeader*TI:alc,Tthi ITStat]
ATH | |
cl cd 3 cd [ute}
1 1 1 H
2 ] 3
3 3 5
4 # T
=] wt+l El
=] 11
7
ric3=
FAHIN FAD AUTO FUNL

Observe how the respective row and column counts appear in the editor line. R1C3 means: row 1, column 3.
Press [F4]:HEADER to enter a definition for this column's header. Enter shift (c2,1) and see what happens.

O [F4):HEADER shift(c2,1)
1 R B E Faw [T 1 R T
- E iad e T-C i T-H 3::@5-5*]:3.5:1-;]’5.55 3l St.at] - E o dadim T-C it i d sy
AT DHTH
cl ca c3 cd cS cl c c3 cd cS
1 1 1 1 1 1
b 2 = 2 2 3
3 3 =] 3 3 5
4 has T 4 has T
5 wtl El ] wtl El
& 11 & 11
T 7
c3= c3=shift<c2 1)
HAIN FAD AUTO FUNC FIRIN FAD ALUTO FUNC

viﬂ Fl -:-tFESEtupTEF;l lTHeFaI'dEPTEFasl GTUEE;]. SEat]

DATA | |
cl =] [ cd [=t=]
1 1 1 H
2 z 3 5
3 3 5] F
4 = T E
5 w+l ) i1
& 11 uhidet
T
Bric3=3
MAIN FAD ALTO FUNC

All elements of the third column were computed according to the definition of the column header, i.e. they
were shifted one row up. (This operation introduced the undefined value UNDEF as the last element of the
third column, since, by definition, the new column has the same length as the one it was computed from.)
The first element - which is element R1C3 - is highlighted. The lock symbol in the editor line indicates that
this element cannot be updated via the editor, since it is determined by a definition (i.e. it is dependent).

The fourth column shall be the sum of the first and the second column. Proceed as follows:

O = ...to highlight a cell of the fourth column

[F4):HEADER ... to edit this column's header

cl+c?2 ENTER
1 i T i s T_FP |Fi""'lZI|.~. N CEL LT REA RS G
- E Bl i :_:;_-»T: - T“ g:gi.g:l’:j;e:;.;[;_;i L Stat] i =.:5*T; i EI'E-Z? 3:35-5%..5:;-;1.” n i Stat,]
DATH DATA ] | | |
cl =] o cd S ERROR A
1 1 1 3 1
% % g g % Dimension mizmatch
4 . T El 4
5 w1 E] 11 5 | | «ESC=CHHCEL
& 11 uhnidet & I I I I
7 7 | | I I
cd=cl+c?| cd=ci+c?
TRIN RAD AUTO FUNE TRIN FAD AUTO FUNE
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The DIMENSION MISMATCH error message reminds us that it is impossible to add two columns of different

length. Cancel the message (left picture) and clear the line editor (right picture).

d CLEAR
1 R e g EETN . B B =T
- E Za =.:r~T-: i TH 3:is-;~]:.. : T 3 Stat] :5*]’-: ::—i T“ 3*5TLT$ wi SEat]
DATH
cd co cE cr o [olta] [l (= c2
1
2
3
4
S
&
7
TEc o2
MATH RAD AUTO FUNL RAD ANTO FUHL

It looks as if the first three columns disappeared. But not really. They were shifted off the screen only. You

will get them back into the display area by moving the highlighting to the left.
0 WY ... to move the highlighting into the first line

Highlight the last element of the second column.

1 Fz = A 3 FEv |_F7 |’F1 T FE FZ 4 FE FE* |_F7
- E Flot SE-tupTI:el lTHeadE-r*TCalcTthi ITStat] - E Flot SetupTCel ITHeader*TCalcTUti ITStat]
DATH | | DATA

.o == cE [=¥3 o] cl cZ2 c3 cd [o]

i 1 1 1 3
z2 2 z 3 5]
3 3 3 5 T
4 4 x 7 E)
=) b= wtl E 11
& & :F[-uhdef“
T Fa
ricd= roc2=11
TRIN RAD ALTO FUNC MAIN RAD ALTO FUNC

Delete this cell. This can be done via the [F6]:UTIL menu. Activate it and open the DELETE submenu. This
submenu offers commands for deleting a single CELL or the whole ROW or the whole COLUMN. Select the

CELL command.

O :UTIL (2]):DELETE (1]:CELL
|’F1 T Fz FE i FE Fr I’Fi ]’ Fz F 4 FE FE™ [ _FF
- E Flot SetupTEe-l lTHeadE-r* Calc Stat - E Flot. SetupTEel ITHE-ader*TCalcTthi ITStat]
DATA 1:Thzert ¥ GATA
cl cZ cE cd [uta]
1 frou TiToer oo i 1 1 3
2 [REeolunn ] S eY s Boiumn z [z 3 5
3 3 =] il 3 ] 5 T
4 # Fil El 4 H T El
b= o | E 11 b= i+l o undef
& :F_undef‘ & :H
T 7
rhc2=11 roc2=
TYFE OF USE +314 + [ENTERIZOE AND [ESCISCANCEL FIRIN FAD AUTO FUNC

This made the second column the same length as the first column. Also observe how the third column was
updated accordingly. Repeat the previous attempt of making the fourth column the sum of the first two

columns.

O => = ...to highlight a cell from the fourth column

:HEADER

cl+c2 [ENTER

s, N B B 3l 1 Fz Fx F4 FE FEr FrF
e et it fimefoa s srat| | | [cimmlp1ot” Setuplcbll Hebder ool oot [shat
OATH OATH
cl cZ c3 cd [t cl cZ [ =) [=t=]
T [ 1 3 T 1 1 = 5
2 [2 3 5 z [Z 3 5 5
= B 5 7 z 5 5 7 &
4 ® 7 El 4 ® I a ®+7
3 w+1 El undef =1 w+1 El undef [x+10
& &
7 7
cd= GBrbcd=
FAIN EAD ALUTO FUMC AW RAD ALUTO FLUMC

Now it worked!

page 6 of 25
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Highlight the second element of the first column. Pressing activates the line editor for this cell.
O Highlight the second element of the first column.

rh T Tz B & FE FEY | _FF 1 e
- E Flot SEtupTI:el 1THe-ader*TCalcTthi ITStat] - E T T* i Fdid T ke T SLat]
ATA BHTA
cl c c3 cd [t} cl o2 c3 o4 [ute}
1 1 1 3 z 1 1 1 3 z
z FER: 5 5 2 2 3 5 5
3 3 5 il =] 3 3 ] Fil =]
4 i T E] w7 4 # T E] Padd
b= i+l 3 undet |=+10 b= o | E undef |x+10
=] &
7 7
r2cli=2 r2cl=F]
FARTN RAD AUTO FUNC HHIN FAD AUTO FUNC

Overwrite the old element 2 with the new element 15. Press [ENTER] and observe how also the second element
of the fourth column is updated automatically.

0 15 [ENTER)

|‘F1 T Tz T3 & FE TG
- E Flot SE-tupTCel 1THeader*TEalc,Tth1 1 Stat]
ATH
cl cd c3 cd [ute}
1 1 3 Z
2 =] 3 =] ig
: S Fd E]
4 # T E] wHF
b= o | 3 undet |=+10
=]
7
ricl=3
F1RIN FAD AUTO FUNL

Delete all entries before continuing with another example. Open the menu and apply the DELETE
command.

O (8]: CLEAR EDITOR
FZ FZ F4 FE FE™ |_F7 (A
Flot Setup|Cell HeaderTEalcTUtilTStat] | |Plnt SetupTﬁellTHeader‘ Ealc Util StatI
AT
:H r) ] l:l-mr' Ed.l:-:-r' e
s 2 % Elear‘ the contentz of the
il 15 editaor, are dJou sure?
i =] 3
] [x+7 4
of |10 g (Enter=vEs '  ¢ESC=CAMCEL
T : : . T
I 7 | | I I
r3ci=3 r3cli=3
TTFE OF USE €314 + [ENTERI=OK AND [ECICAMCEL RN FAD AUTO FUNE
[0 [ENTER
F'ln:nt SEtupTI:el 1THe-ader*TCalcTth1 ITStat]
nﬁTn
[=5 | [=he] c3 cd [uta]
i H
2
3
4
b=
&
T
rici=
RN RAD ALTO FUNE

As a next example, you will maintain a data base with some data from a group of men. The first column shall
contain the men's names, the second column their heights. Later you will add another column for their
weights.
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Simply type the name of the first man. As you type the first character, the TI-92 switches into line editing
mode automatically. Conclude the input with and repeat this procedure with the second man's name.

O ji m [ENTER t om [ENTER
1 Fz = A 3 FEv | _F7 1 FE Fz i FE FEv |_F?
- E Flot SEtupTI:el lTHeader*TCalcTthi ITStat] |~-r ElF‘lc‘t SetupTCel ITHeader*TCalcTthi ITStaL]
DATA DATA
=51 cZ c3 cd [oa] =5 | cZ2 c3 cd [o]
i jim 1 dim
2 - R =
3 3
4 4
=) =)
& &
T Fa
r2ci= r3cl=
TRIN RAD ALTO FUNC MAIN RAD ALTO FUNC

Add the following three more names:
O peter

bob

dave

viﬂ Fl DtFESEtupTI:F;l lTHeFaHder*TCFasl i:TLIEEiT ITSi?at]
ATA

=5 | [=he] c3 cd [uta]
i Jim

2 Lo

3 peter
4 buab
b=

&

T

dave

FMAIN EAD ALUTO FUMC

The cell above the header C1 is empty. This cell can be used for a column title. Highlight this cell and enter
the title NAME'.

O Highlight the cell above C1. nane
1 Fe F= F4 FE FE™ T_FF 1 ER T
- E Flot. SE"LL-IF'TCE]. lTHeader Calc|Util St.at] bl E i Sadag T-C it i d sy
OATHR L AT
cl cZ c3 cd co cl cd c3 =) [=t=]

1 Jim 1 Jim

2 t.om 2 Lom

3 petar 3 peter

4 bk 4 biob

3 dave =1 dave

& &

T T

cl, Title= cl . Title=name|

TRIN RAD ALTO FUNE TRIN FAD AUTO FUNE
[0 [ENTER

viﬂ Fl -:-tFESEtupTEF;l lTHeFaI'dEPTEFasl GTUEE;]. SEat]

DATR  |pame
MEE s cd o

Jim
tom
peter
bob
daue

I T L R

s
x|

KERD AUTO FUMC
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Highlight the second column's title cell and enter the title 'HEIGHT'.
O Highlight the cell above C2. hei ght

- rfi T FE E 4 FE T | _Fr
viﬂ F‘lDtFESE-tup CFE'31 lTHE'F-aI‘dE'F‘ EFaslc. U:..Eil Si?at] - E FPlot Set.upTEel ITHeader*TEalc,Tthil Stat.]
DATR |mame DATH [hame  |height

cl c2 o3 c4 cS cl c3 ! S
1 Jim 1 Jim
2 tom 2 tom
3 peter 3 peter
4 bk 4 bob
b= dave 5 dave
=] &
7 7
c2 . Title= c2=
FIRTH FAD AUTO FINC FIATH FAD AUTO FUHC

Now highlight the first data cell of the second column and enter Jim's height (in centimeters).

O ¥ 178
- T TE G ™ TE 5
viﬂ F1 DtFESE-tupTEFE?l lTHE'F-aI‘dE'F‘ EFasl c.TUi.Ei ITSEat] |~r ElF" 1ot Set.upTEel ITHeader'-TEa lcjutil Stat,]
UATH [mame  [height] ATH |name  |[height
cl =5 c3 cd co cl cZ [ =) [=t=]
1 jim 1 jim 173
z [iom 2 [lon
3 bk 3 peter
4 peter 4 bk
3 dave =1 dave
= &
7 7
rici= r2c2=
FIRIN FRD AOTO FONE FIRIN FAD AUTO FUNE

Enter the heights of the other four men.
O 185 [ENTER] 187 [ENTER] 177 [ENTER] 192

1 Fe F= F4 FE FE™ T_FF
- E Flot. SE"LL-IF'TCE]. lTHeader Ealc.TUt.i ITSt.at]
DATA Jhame  |height

cl cZ o] cd [ota]
1 Jim re
2 tom =]
K peter [187
4 bk e
3 dave ]
&
T
roci=
TRIN RAD ALTO FUNE

How would you like to sort the records according to the heights? You will find a respective command in the
UTIL menu. However, be careful to select the SORT COL, ADJUST ALL command, since only this command
preserves the row-wise links, i.e. the men's names are adjusted accordingly.

O :UTIL (4]:SORT COL, ADJUST ALL
[Fi T Tz B & FE : Fr I‘Fi T FE T3 & FE FE™ | _Fr
- E Flot Setup|Cell|Header|Calc Stoat - E Flot SetupTCel ITHeader*TI:alc,Tthi lTStat]
DATA |mame  |heiaq : MATA |hame  |height
cl cZ idelete k cl cZ 3 cd cS
T [iin 1178 | 3i2rt B0 "Sujust any | || T [eoB 1177
2 |ton 25 | S:Clear Column 2 liim =]
i [bebTize i [peter{icy
o peter
b= dave e b= dave =
=] &
7 7
roc2= r6c2=
TYFE OF USE 314 + [EMTERI=OK AND [EZCI=CANMCEL HAIN FAD AUTO FUNC
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Now sort the records according to names.
O <€ ... to highlight an element of the first column
:UTIL [4]):SORT COL, ADJUST ALL

1 Fe F= F4 FE FE™ T_FF
- E Flot. SE"LL-IF'TCE]. lTHeader Calc|Util St.at]
DATA Jhame  |height

cl cZ o] cd [ota]
1 biob rr
2 dave E
3 Jim e
4 peter |187
3 t.or =5
&
T
rocl=
TRIN RAD ALTO FUNE

To insert a column between columns one and two, highlight any element of the second column and open the
INSERT submenu from the UTIL menu.

O = ...to highlight an element of column 2 (F6]:UTIL [1]:INSERT
1 Tz Fe 3] FE | F&= [ F7 1 Tz = ] R ror
[F P10t setup|cl 1 Heaner[caic it 1 at] | | [+ im|Flot’ Setupcel Heater ool [RBERS =t
DATH [hame  [height DATH 1: Er‘nE.E-r'-t. :
ol cZ [ o4 S : delete
1 bob 7 1 Ztcolumn | 385o0rt Column
7 |dawe 192 2 [dawe J192 | oifien.CRly, 2ddust all
3 Jim =] 3 Jim =)
4 peter |127 4 peter |187
b= tom 55 5 tom 25
& :H &
T T
rohcl= roc2=
FIAIN FAD AUTO FURC TVFE OF USE €571 + [ENTERI=0F, AND [EZCI=CANCEL

Again, you can insert a single cell or a whole row or a whole column. Insert a column.
O [8]:COLUMN

1 Fo = Fa FE FE™ | _F7
- E Flot SEtupTEel 1 Header‘TEalc,TUti lTSt,at]
DATA | hame height.

cl =] [ cd [=t=]
1 boh i
2 dave 9z
3 Jim re
4 peter av
=1 t.om =]
i
¥
rbc2=
MAIN RAD ALTO FUNE

The new column shall contain the weights of the five men. So first of all, give this column an appropriate
title.

O Highlight the cell above C2. wei ght

1 Fo F= T4 FE FE¥ | _F7 1 F F=x & FE FE™ | _Fr
- E Flot Setup|Cell HeaderTCalcTUti ITStat] |~r E Flot SetupTCell Header‘TEalcTthi lTStat]
DATA  |mame height MATA |hame  |weight]heighkht

=5 | [=he] c3 cd [uta] cl ﬁrE g ot
i bk i 1 boh rr
2 dave 92 2 daue 92
3 Jdim Fe 3 Jdim e
4 peter 27 4 peter 27
=1 Lo [=ha] =1 tom g5
& &
T v
c2, . Title= c2=
MAIN RAD ALTO FUNE MAIN RAD AUTO FUNL
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Enter the following weights: 89 kg for Bob, 91 kg for Dave, 75 kg for Jim, 90 kg for Peter, and 88 kg for
Tom

O W .. to highlight the first data cell
89 [ENTER] 91 [ENTER] 75 [ENTER] 90 [ENTER] 88 [ENTER]

1 Fo F= T4 FE FE¥ | _F7
- E Flot SEtupTI:ell HeaderTCalc LUtil Stat]
DATA |mame |weight|height

=5 | [=he] c3 cd [uta]
i bk 29 i
2 dave |91 92
3 Jim =} Fe
4 peter |90 27
b= tom 28 25
& :H
T
roc2=
MRAIN RAD ALTO FUNE

Sort the records according to weights.
O :UTIL [4]):SORT COL, ADJUST ALL

1 Fe F= F4 FE FE* |_F7
|~r E Flot SE-tupTEell Headetr Ealc,TUti ITSt.at.]
DATR | phame  |weight|height

cl cZ c3 c4 ca
1 Jim =} re
2 t.om e 25
3 bk EE i
4 peter |30 a7
3 daue |91 EF
&
T
roc2=
RN AD AUTO FUNE

In the next exercises you will learn how to do a statistical analysis of the second versus the third column.
Start the CALC dialog box and open the selection menu for the CALCULATION TYPE field.

O [F5):CALC = ... to open the selection field
i main~dl Calculake "\-J Ef" mdintdl Calculaks “—\l
D; Calculation Tupe. IEAETR: L D; Calculation Tupe. -
Kenusnnnsnnnnnnns
] ] : ickeq
1] Hewaannaeennaaann 1 4:ExpRea
2| sty RmaBE fnl Lo s 2 =gy Rpeeih Lenl . 55 LinReg
3| Use Freq and Categories? MO 3] Use Freg and Catego % hgﬁﬁgd
4 ¥re 4 22 PowerFeg
=] o 2 2 QuadReg
= — =1 A: BuartEeg
2| i liers el nens (S 2 frsleess slnteeses D
;M. Enter=5ALIE ESC=CAHCEL i ; Enter=5AUE ESC=CHMCEL »
USE € AND + T0 OFEN CHOICES TVFE OF USE €314 + [ENTERIZOK AND [ESCISCANKEL

This selection field lists all available statistical analysis types. Try a linear regression: Select [5]:LINREG and
then use the down arrow key to select the next entry field.

O [(5):LINREG WV ... select the X input field
i mdintdi Calculake "'J i maintdl Calculake “‘j
= Calculation Tupe. |MEREEE: = 0 Calculation Tupe. LinReg+ =
Hawsansnsansnnnns Hanannansnnnnnnns
T| Yeerrnnnnnnnnnnns T| Yewerrrnnnnnnnnns
2] Store EegER to... nones 2| Store EegER to... hones
3 Use Freq and Categories? MO+ i Use Freq and Categories? MO+
Frgde st maarmnwe - [ - T
3 i i 3 .
el I =1 . et
E Ll PR - E."\:-'." E S . | 1 wle . el CaPLLI S . |
-y Enter=5AUE ESC=CHMCEL 7 ) . Ent.er=SAUE ESC=CANCEL >
UZE < AMD + TO OFEN CHOICES AN FAD AUTO FUNE
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Take the weights as the x values and the heights as the y values. Accordingly, enter the column labels C2 and
C3 into the entry fields for X and Y. Then open the selection menu for the STORE REGEQ TO field.

0 c2 Wc3 WV >
E-"— maintdl Calculate “\j I'if' mainsdi Calculake "'j
o Caleculation Tupe. LinRege = 0 Calculstion Tupe. LinRegs =
MR = e (ore — E—
] Yavoaeannanannnns [ | Yewwewaennnnnnnnn HE':X)
2| Store RegER to... [EEEE 2| Store RegER to... ELE
i Use Freq and Categories? HO+ i Use Freq and Cateoo a%mg 1+
Fra Frae ey
] 3 rAES]
& = & . ey
S| i Bt 5| inciiess S LR HIIEI?:{})
| Enter=sAE EecCAicED) | | | o, (Erter=oAlE L1985 foANCED -
UZE £ AND & 70 OFEN CHOICES TTFE OF USE £#14 + (ENTERI=OF AND [ESTI=CANLEL

As you can see from the suggested function names, this entry can generate a link with the Y= editor. Select
Y1(X).

O W ... to highlight Y1(X) ENTER]) ... to select it
K mdintdl Calculate “‘j o rdintdl Calculake "‘j
o Calculation Tupe. LinRegs = o Calculation Tupe., LinReg+ -
Hesssmmsmsnnnn s Fiore e sasmmmmamn s [=he
] Yavoaeannanannnns | Yawwanannannnnnns 3
2| Staore RegER to... 93':}{:' 2| store RegER to...
i lUse Freq and Categ agEig i Use Freq and Categories? MO+
¥ LTy ¥
3 g7 5
E e gy =Y A =
=| up HRE e H?é}({}) 2l i L ochnbegen penn D
- aiice e —
7, (Enters SHUE 118 e%3 FEARCED ) ) (Enter=cAUE ESC=CANCEL > |
AN RAD AUTO FUML UZE % AND & T0 OFEN CHOICES

When you save these parameters with [ENTER], the corresponding statistical analysis will be computed and the
results will be displayed (left picture). As a side effect, the linear regression function is saved as y1(x). Use
to exit from the display.

O ENTER
1 Tz F= o FE ' FE [ F7
1 el T L LI I | | [ P1ot Setup|ce 1 [Hemder [co1c Ut [s¥at
BATA fmam S e PATA Imame  [weight|height
cl g =. 575055 cl o c3 cd [uta]
T [iin o e T [iim |75 i
2 tor| core =. 5A05E5 2 Lom a8 25
3 bob| Rz =, J60573 3 [alu]a] a9 rr
4 pet. 4 peter [S0 a7
b= daw b= dave |91 92
& &
v (Enter=0K & 7
roc2= rbcd=
HRIN FAD ALTO FUNC HAIN FAD AUTO FUNC

These are interesting numbers, but: A picture says more than a thousand words. The resulting linear function
already has been "transferred" to the Y= editor. It remains to define a plot of the data points. Execute the
PLOT SETUP command and then use [F1]: DEFINE to define the data point plot.

O [F2):PLOT SETUP (F1):DEFINE
'1,- FPTTTY Ef’ Tadinsdl Flok 1 "*ﬂ
m Flot Tupe........ AT
Marke.eeaeaaaaans B+
.
L
Rig il shgd

Use Fr*eq ahd Eategc‘mes’f' HO+

=

Pl
F : .
F i : . sl
= CESC= v
roc2= . CEnter=SHUE ESC=CHNCEL )
FMAIN FAD ALTO FUMC E + AMD &+ TO OFEM CHOICE=
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Accept the default entries for the fields PLOT TYPE and MARK. Move on to the entry field for X, enter column

C2, move to the entry field for Y, enter column C3, and finally save the input.

0O YW c2

¥ c3 [ENTER

.. to enter into the X input field

.. to enter into the Y input field [ENTER

.. to save the values

—

radin®dl Flat

1

4

w

[

=

g

1
2
3
4
b=
=]
T
)

-

ErteraSHUES i

TYFE + [EMTERI=0F AMD [EXCI=CAMCEL

Scatters

o R

HES

Ty

U=se Freq and Eategnr195?

MO+

ESC=CAMCEL » )

rdintdl

[
T

L S Ry
R T
ot ot ot ot o ot e
e

P s =

-

Z|m
Zlem
)
P
Il

RAD ALTO FUMC

Switch to the Y= screen and use the up arrow key to see what comes above the function y1.

0 [v=] A
1 Fev |_F% i FEw B
vﬂ Zoom|Edit ] EEDDN Ed1t -’ ALY & is e ]
AFLOTE L aDATRIT din%A1
U . - VR O xecE ek
H%= fu%=.5?555??36?2855-x-+134.
Y= He=
ud= ya=
Ho= yd=
':IEi= |=|5=
ur= uE=
Hg= gE:
YF= Ho=
ai0= 35
gl Cxa=_575057736 72055 %x+134.
RN RAD ALTO FUNE AN RAD AUTO FUNE

y1(x)is the equation of the linear regression line. PLOT1 is the definition of the data point plot. Open the
ZOOM menu (which is the same as the ZOOM menu from the graphics screen). The ZOOMDATA command

selects suitable WINDOW parameters such that all data points "just fit on the screen".

O [F2):zooM

(9]:ZOOMDATA

: ™
: Zoomdut
: Zoombec
I ZoamSar
 Zoomstd
tZoomTriag

tZoombat.a
tZoomFit
tMemary 3
tSetFactors. ..

'y
n
]
(e b LY Tn whal Ju Tl ROV N — 01 1

o FEw [_FG™ [Fr T ]
ZnanPaceReEPathathDraﬁr ﬁf

coomlInt

TYFE OF USE 314 + [EMTERI=0K AND [EZC1=CAMCEL

MAIN RAD AUTO FUNC

The data/matrix editor with the weights and heights of the five men is still open - but somewhere overlaid by

various other applications/screens. Use the APPLICATIONS menu to return to the current data file.
O [APPS] [6):DATA/MATRIX EDITOR

:CURRENT

- 1 Ft Fz F4 FE FBr Fr
] e T A | [FE1ot Setuplcb1 heBner [ch1 c Ut [sHat
2:Y= Editor o PATA Imame  |weightlheight
E:uindnw Editar cl cZ cE cd co
thra 1 dim =] =]
H * s i - —— )
o y » 4 peter 90 ar
S:Text Editor * 5 dave |91 o7
&
i
=]
N - roc2=
TYFE OF U%E €314 + [EMTERI=OK AMD [EXC1=CAMCEL HMAIN FAD AUTO FUMC

page 13 of 25
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Conclude this example with a another statistical analysis, namely one of the type TWOVAR. Open the CALC
menu, enter the column labels C2 and C3 and start the computation.

0 [f5):CALC Vv c2 ¥ c3 [ENTER
i maintdl Calculate “\j I'if' mainsdi Calculake "'j
o Caleulation Tupe. WFEUETRS = 0 Calculation Tupe. Twollar+ =
Maassnnasnnnnnnns Meaassnaasnnnnnns [e2
] Yavoaeannanannnns | Yewwewaennnnnnnnn =3
2| sy faali Ll .- TR 2| muoener ResEd enl .o v
i Use Freg and Categories? HO* i Uze Frey and Categories? MO
5 5 PR
g HES RN LR TN R X A [ ? HESTR RN T N xS
;k Enter=5AUE ESC=CAHCEL e ; Enter=5AUE ESC=CAHCEL i
UZE £ AND & T0 OFEN CHOICES TTFE + (ENTERI=OF, AND [EZCI=CANCEL
O ([ENTER] ... to save the dialog box changes ENTER] ... to exit from the STAT VARS display
1 Tz G ™ FE_ [ FE¥ [ F7 T FZ Fz ™ FE | FE¥_|_F7
D:T:;_"“ Pl L s}ﬁ;ﬁv'nns . LFE T.;;_“ Stat] |D:T{r|P1nt SEtI..,IPlCtEI}l]. HiiderTCalcTthﬂTStat]
hanf— = nane _ |weig =ig
el | & =86.6 cl [ c3 o S
= i =1583.8 =
1 Jinl %, =433, 1 Jim =] =)
S [bop ao  Sane O - ——
[u] q = . =]
4 pet| Iyl =169E71. q peter |90 a7
5 daw| Zxd =73I585. = dave [91 92
g S 5. 380274 &
[l (Enter=0K [
roc2= rocl=
FRIN RO AUTO FUNE AN RAD ALTO FUNE

The next application which you are going to learn about is the text editor. Start by opening a NEW text file,

O [APPS] [9]:TEXT EDITOR (3]:NEW
1 AFFLICATIOMS 3 Far F? i Fer Fzr F4 FE
- E 1t Home lcTthi ITStat] |~r E I:-:-mmandTUiewTExecuteTFir'u:l. . T ]
DATA M 2:v= Editor
d 3ilincdowm Editor -5 4 HEH ™
1 n % ?gﬁ = T I Text
2 ¥ gipatamatrix Editars Foldars oo
3 [hEiGeometry 0 [ AT —
S L LiCurrent {Enter=0E__» (ESC=CANCEL>
6
= A MEW . .
roc2=
TYFE OF U%E €314 + [EMTERI=OK AMD [EXC1=CAMCEL U=E + AMD + TO OFEN CHOICE®

and give it the name TEXT1.

O ¥ ...tomove to the VARIABLE entry field
text 1 [ENTER ENTER
rF_Ti Fer G & FE I’Fi T FEw GEad & FE
- E Commatd UieuTExecuteTFind. . T ] - E EnmmathUieu Execute(Find. . T ]
|
& HEH y

Tupe: Text
Folder: main+
Variable:fRoRam] |

(Enter=0K » CESC=CAMCEL »

TYFE + [ENTERI=0K AMD [EXCI=CAMCEL FMAIN RAD AUTO FUNC

Enter some text.

O This is a text editor with the usual text editing features.
1 Few Fzw F4 FE
- E Command|Jiew|Execute|Find. . T

tThi= iz 3 text editor with the usual L
ext editing features.]

Use the arrow keys in combination with the shift key to highlight the complete text.
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o -

1 Fev GEad Fu

- E Command[View|Execute Fmd

Th15 1= =3 text Ed1tn 1ith the y=ual t
it in

The diamond key [ 4 ] is the equivalent of a PC's control key (CRTL). Use [ 4
text into the "clip board", enter a space, and then use [ 4

[ ¢ ]
= ... to remove the highlighting

)

.. to copy the text

.. to enter a space

page 15 of 25

a text Hdlfnr 11tk thu L=l 1

=t Hdl .ing feature

JIV] to paste the text in.

[&® ]V ..

to past the previously copied text

EDmmandUE;JExecuteF1nd T ]

| knmmahdUlewExecuteF1hd T ]

Th15 iz & text editor wilh the usual L
ext editing features. |

Pressing the [ENTER] key starts a new paragraph.
[l [ENTER

1 Fev GEad

- E Command|Uiew Execute Fmd T ]
tThis 1= a text editor wilh the u=ual L
ext editing features. This iz a text =
ditor with the uwsual text editing feat

tThi= 1= a text editor with the u=ual b
ext editing features. This iz a text e
d1tnq with the usual text editing feat
ures.,

paste - search

copy -

F T Fiv FH
EDNNEHdUlEMEKEGutEFlHd T

tThiz iz a texl editor with the usyal t
ext. editing features. Thi=s 1=z a text e
ditor with the usual text editing Feat
Ures.

1€] to copy the highlighted

dres,
| fcopy — paste - =zearch

Now use the FIND command to search for a string.

O [F5):FIND edi t [ENTER

| CDNNEHHNlEJ&KEEUL;&lHd T ]

Th15 iz a btext editor with the usual b
ext editing features. This iz a text =

1 Fev

-E I:n:ummahd 1ewTExecuteTF1hd T ]
This i= a texbl editor with the u=ual L
ext editing features. Thiz iz 3 text =

1 l FIND ~d feat 1 s FIRD - feat
=c|:-|=~ Find: [ | :G'I'F' Finds |
CEnter=0K_ 3 CESC=CHMCEL CEnter=0K__ 3 CESC=CHMCEL >

TYFE + [EMTERI=0K AND [ESCI=CAMCEL

U [ENTER

EummandU1EJExecut;F1nd T

Th15 iz a text editor with the usual b
ext editing features. This is a text =
ditor with the usual text editing feat
ures.

icopd — paste — searchH

TYFE + [ENTERI=DK AMD [EZCI=CAMCEL

.. to start the search

The string was not found, as is indicated by the the fact that the cursor (still) blinks at the end of the text.
This is because the search is from the current cursor position to the end of the text - and the cursor WAS at
the end of the text. Press the up arrow key three times to move the cursor in the middle of the text.

O A

F T (R
EDmmandU1euExecuteF1nd T

tThi= iz 3 text editor with the usual b
ext. eHiting features. This iz a text e
ditaor with the usual text editing feat
ures.,

fcopy — paste — search
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Start the FIND command once more. Since the string 'edi t ' still is displayed in the dialog box's entry field,
you only need to press [ENTER] for starting the search again.

O [F5):FIND ENTER
Fev R I’F ]’ FEv 4
Cnmmahd iew Exec,ute F1nd T ] Cnmmahd Lliew|Execute F1r-.d T ]
Th15 iz a textl editor wilh the usual b fThis 15 a text editor with the usual b
ext eHiting features. Thiz iz 3 text e ext editing featuresz. This iz a3 text
1 s FIND -3 feat ditor with the usual text editing fea
ures.,
:c,-:u:' Find: | fcopd - paste - search

CEnter=0K 2 (ESC=CHNCEL »

TYFE + [ENTERI=0K AMD [EXCI=CAMCEL MAIN RAD AUTO FUNC

The search was successful now and the cursor was positioned infront of the found occurance. Repeat this
process to search for the next occurance. Then activate the [F1] menu and clear the editor.

O :FIND [ENTER
e G Fzv G 4 T ]
Cnmmahd Uieuw Exec,ute F1nd T ] Cormahdd|UiewExecute F1r-.d

with the u=ual b
This iz 3 text &
text editing feat

Th15 1= a text editor with the u=ual L
ext editing features. Thisz iz a text =
ditor with the usual text EBditing feat
ures,

icopd — paste - search

......

FARTN RAD AUTO FUNC TVFE OF USE 314 + [ENTERI=OF, AND [ESCISCANCEL
O [8]:CLEAR ALL ENTER
rF T (R F FE rfi T Fer T & FE
Enmmand UiewTExec,ut.eTFind. . T ] - E E-:ummandTUiewTExec.ute Find.. T ]
tThis Lewt editor with the ysual © H|
2wt Clear Editar ext &
dit feat

Jurel Clear the contents of the
*LOP| editor, are gou sure?

CEnter=YES > ¢ ESC=CHNCEL »

HMAIN KERD AUTO FUMC HMAIM RAD ALTO FUMC

Texts can be executed. This particular feature is very useful, especially for educational purposes. Enter a
command for defining a function f(x) - but without defining a concrete function yet.

O define f(x)=

Fav i
UlewExecuteF1nd T ]
-:Ie-f‘me EE3E |

So far, this is a simple line of text. However, you can make this an executable line by applying to it the
COMMAND command from the COMMAND menu.

O [F2): COMMAND (1]: COMMAND

T ] | Enmmand Ulew Ex;;ute Flhd...T ]

Cidefine foxad

[WE
age brea
3 Printdbj
tClear command
This introduced the letter C infront of the double point (the double point indicates the start of a paragraph).

This C denotes a command line.
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Enter text and commands as described in the sequel:

O [ENTER] ... to start a new paragraph zer os: [ENTER
Fev Few
EnmmahdUlewExecuteF1hd...T ] EnmmandUleJ&xecuté&1 ...T ]
deFlnE Fiwa= deFlnE Fixa=
_Izer*n:s.
O zeros(f(x), x) Make this a command line and press [ENTER].
[F I Fev
EnmmathUlewTExecuteTFmd. . T ] Enmmand U1eu E:x:ev:ute Fmd. - T ]
Crdefine fixi= deFlne tiwi=
Izeros fzeros
1Zeros (F i, ol C: FEFGS(F{X} -y

0 candidates for extremal points: [ENTER

Fev
EnmmahdUleJ&xecuté&1 .T ]
deFlnE Fixh=
fzeros
C: zerDS{F{x} 2 .
_fand1dat95 for extremal points:

O zeros(d(f(x),x),Xx) Make this a command line.
R I’F T Fav 4 FE
EDmmandh1euExecuteF1nd T ] CnmmahahieJExecuteFihd...T ]
deF1ne Fixa= Cidetine +xi=
ero fzerost
E:zer‘ns(ﬁx),x) Cizerasofixd,x )
tcandidates for exbtremal points: tcandidates for extremal points:
fzerostd ot ixa, i, = Cizerosddifixi,xa,x
O [ENTER] ... to start a new line
graph f(x)

Make this a command line.

1 Fev Fav i

- E Cormand [View|Execute F1r'|d T ]
Cidefine fixo=

fzeros!

Cizerosifix),xd

C

tcandidates for extremal pointsi
fzeros O Cxa XK, K
Ciaraph #{=]

Open the [F3] menu and use the SCRIPT VIEW command to split the screen into a text and a home window.

0 [F3):VIEW (1J:SCRIPT VIEW
Fer 4
T ] E-:ummand UlE"l.-.I Execute Flnd T
:dehhe tlxl= thnlue(gl(x)=El,:x:j
-ZE'I'"DE H [ =l w b4 w=1.41421
Cizeros(f x2S . Cizerosifixa,xa -
tcandidates for extremal points: tcandidates’ for exmil 2 3 x w+}
CizerosOg CF Cxl, i, w1 tremal points: 1 02 3 m om+p
Ciaraph o= Cizerosidifixd, :x:) kS .
msaqin,n, 1,11,20=p
Ciararph fdx2 {1 3 5 7 9 p
o HNewlsts dl,11,12
Dore
TVFE OF USE £3T4 + [ENTERI=OK AMD [E5CI=CAMCEL MAIM AL AUTD FUMC

Move the cursor to the first line and complete the function definition by entering the expression x% - x.

O Move the cursor to the end of the first line. XN 2- X
"F T “F T FH
EDNNathUIE'I.-J Exen:.ut.e F1r'|d T Eu:-mmand Ulew Execute Flnd T
:gg;‘:ége [LERE | -hgglue(m(x)—g 1 E Ide-Flne tima=n = thnlue(gl(xj=El,xj
Cizerosf (=l = %= 1.41421 izetrost ®=1.41421
tcandidates For ex[m il 2 3 x m+ b Cizeros CFixa,xmh Byl 2 3 m o mtp
E_tr‘ema%dﬁ?%hgi , 102 03w om+p =Eahd1-iiates Ecnr* ex] £1 2 3T m w+P
TEEres HAES e e, 1. 11, 20 R Cizerosidiins, o, " seain, n, 1,11, 21
Cigraph f{x2 1 3 5 7 9 p ] 11 2 5 7 93 p
® HewData dl, 11,12 Ciaraph Fxo " HewData dl, 11,12
Oobhe Done
FMAIN RAD AUTO FUNL MAIN FAD AUTO FUNC
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Activate the EXECUTE command and observe the computations which are performed in the Home window
and the movements of the text cursor. Observe that the text window remains the active window all the time.

However, the user can flip windows.

O :EXECUTE

:EXECUTE

FE
f—|Commnand|View ExecuteTFihd. .

1w Fev Far Fu
-
tdet'ine YR

|

FE
f—|Command|)iew E:x:e-cut,eTFihd. .

1 Fer G Fu
-
tdet'ine BERET B

A

£ = ® Ht1 L o ® KTl
E £1 2 3 x =+ p 1 2 3 = omth
fgerost - = I zeros!t - -
Cizeros(f (=), x) Sedlna tiy 1, 11, 20 3p CiEeros (f (x50 seqith, . 1,11, 20 b
Eand1?at95 EDP ex|] 1 3 3 7 % » Eand1?ates {DP ex| €1 3 3 7 9% p
remal points: remal pointz:
Cilzeros(difixl, xi,x " HewDats di’llkiie C!zerostd P (xl, xl,x " HewDats dl’llkﬁie
Craraph fOx0 W Define Flx1=x< - C:ararh oo " Define Flx1=xs - x
Dore Dore
MAlN EAD AUTO FUNE MAIN RAD AUTO FUNL
Nothing happens in the Home window when a simple text line is executed.
O [F4):EXECUTE (F4):EXECUTE [F4]:EXECUTE
1 I GEd 4 FE ’F T
- E Cormrand (Ui ew Exec,ute|Find. . T CcnmmathUmuTExecute F1r~.d T
tdetine = '?E']-"'-"Ikﬂi r'I:SI :?ll :é-’-'J "“h Cidetine $ixi=x™l—x 2"""”':'
. . B Detine flxl=x"—=
izeros:
C: igﬁgséréxn %2 " HewData d1=11=DL2nE_ Cizerosifix), Do
andidates for ex rCandldates o e |w zapasifrxd, 1)
remal points: . tremal points: ?
Cizerosidifixd,xd,x[" Define F(xj=x2-x CizerosCdifixa, x) = e 1
Done - i
Eiaraph §ix2  zaprosi UK, X Cibraph £ ZEPDSPE;(FEKJJ’K]
i 1> 172
MilN EAD ALTO FUNE MAlN RAD AUTO FUNE
O [F4:EXECUTE
4 FE
Cammahab1eﬁkxecutéﬁind.“T
deF1ne Pl =T —x o
tzerost
Cizeros(f(xr, =)
tcandidates’ FDP =5 o
tremal points: o
E=§EPD5(d{Fﬁx) x) x
Ciaraph £{x3]
o
o

MAIN

e ——
EAD ALUTO

Oops. The graphics window parameters are still set from our previous statistical analysis example. To make
such an executable text independent from any earlier activities, it might be wise to insert a ZOOMDEC and a

CLRGRAPH command.

o A

Al

E det'ine toxi=x"E—x

IzZeros

] zeroEiF(x) ®1
tcandidates For ex
tremal points:

Cizeros(difixi, i, =

C:graph fix2

MAIN

r——
READ AUTO

.. to move the cursor to the end of the penultimate paragraph

EnmmahdU1eJ&xecut;#1hd

page 18 of 25
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U [ENTER

zoomndec

Make this a command line.

ENTER
cl rgraph

Make this a command line.

Fer
EDmmandUlewExecuteF1nd...T hnmman&hlequecuteFlnd...T
=deF1ne LEE R o deF1he t il a=w™ = o
fZeros: PZerosi
CizerosCfi=l,xa CizerosCf(xa,x)
tcandidates’ FDP e o tcandidates’ FDP e o
tremal points: o tremal points: o
E:gerna(d(F(x) xh w E:gerns(d{F(x} x} w®
C:zoondec] C:zoomdec
Cigraph 0% Ciclraraphkl
o Ciaraph fox2 o
o o
FRIN T TR s MHRIN T — e
Move the cursor to the ZOOMDEC command and execute it using the EXECUTE command.
g A [F4):EXECUTE
EDmmandh1euExecuteF1nd...T hnmman&hlequecuteFlnd...T
deF1he LEE o deF1he t il a=w™ =
PZeross PZerosi
Cizerosif(xr, =) CizerosCf(xa,x)
tcandidates Fnr e o tcandidates’ FDP e
tremal points o tremal points:
E=§ernsid(F(x) x) x E:gerns(d{F(x} x} w®
E:z?nmde E:E?nmdech
tclrarap iElrarap
Ciaraph i) o g Cigraph foxa
MW T E— FURE s MHRIN FAD AUTD FUNE
Execute the text file once again, but now with a different function.
0 Update the first line to f(x) =x%-2x*+x-1.
G 4
EDmmandUlewExecuteF1nd T
deF1ne + =T A2
w2+wu—1]
fzerost
CizerosCfi=l,xa
tcandidates’ FDP e
tremal points!
E:gerna(d(F(x) xh w
Cizoomdec
Ciclrararph
Ciaraph =
FRIN EAD AUTD FUNC
O [F4):EXECUTE (F4):EXECUTE [F4]:EXECUTE
Enmmah&h1equecut;#1hd T |Enmmah&h1eJExecuteF1hd...T
-deFlne Pl h=x™a=2 kT E deF1ne il a=wmA—2 - .
E+n-l B raros ———[thjj w Bodtu—l Loz
'kerns id ’ =ZEPDS u Graph i) Done
Cizerostfix),x) £1.2 Cizeras(fixld,xh
=Eand1?at95 {nr =\ araoh 00 . andl?ates EDP ey [ Zoonbec Dare
remal poin rap 3 are remal points . _L3
C=§EPDEid§FﬁX) 2% % |w Zoombec Dome E=§EPD5{diF{xh Cwd,w W Define flxd=x Dni;
G 2qondec, Derine Foo=x3 - 2| || [Bizoondec " zeros(00, )
Craraph o Do Craraph fxd £1.734882
MAIN RAD ALTO FUNE MAlN RAD AUTO FUNE
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O [F4):EXECUTE [F4]:EXECUTE (F4):EXECUTE [F4]:EXECUTE [F4):EXECUTE
1 Fev R 4 FE
 f=—|Cormand|[Jisw|Execute[Find. . T I::-mmandTU1ew E:xce-c.ut,e Flnd T
fdetine E Rl LT e dEF1ne EE TR ]
JHodtunl W Define F(x)=x> - 20  Hagturl
E:zergséf{xh ?b Done C=ZEP35.§FE>{) ?j
tcandidates for ex icandidates for ex
tremal points lzeroE(F(xj{,lxj?5488} tremal points:
E=§er~ns(d(f‘(x) x) x p - C:gerngﬂdﬂ-‘(x) x) = W
Cifpoomdec - ZEFDE[EEF(K:@ B K] C: zoomdec
Ciclraraph C!clraraph
Ciaraph f(x) t1-3 13 Ciaraph fxil
FAIN RAD AUTD FIINE MAIN FAD AUTD FUNE

Turn off the SCRIPT VIEW mode:
O :VIEW :CLEAR SPLIT

3 r T - Fu FE
llExecuteF1nd T - Enmman&hlequecutékihd...T ]
) H Cidefine Fixi=x"3-dx"E+x-1
A2+:x: 1 iClear =p 1 fZerost

fzerost Cizeras(fix, )
CizeprosCf(xl, fcandidates for extremal points:

tcandidates’ for ex Eizernsid{F{x},x},x}
S i

TRErms HAaH -7 Cigraph ool
C!zoomdec
Ciclraraph
Ciaraph F{x3]

TYFE OF USE 314 + [EMTERI=0K AND [EZC1=CAMCEL MAIN RAD AUTO FUNC

The final application which you are going to learn now is the program editor. Start the editor via the
APPLICATIONS menu.

O [APPS] (7):PROGRAM EDITOR (3]:NEW

1 AFFLICATIONS T A FEv
-E THore T ] |~r{— I:n:ntr*n:-lllfl:l e F1nd « [Mode ]

1
:zgr‘ %;Eznggéjtggitm‘ i e .
cizan diven st Fotdert e
E:zer E.:natxrqatm Ed1tn:ur~ FET'Z*';"‘: main?
E o Variable:

i Temt, Ed?tnr

CEnter=0K 3 (ESC=CAMCEL »

TYFE OF UZE €314 + [EMTER]=0K AMD [EXCI=CANCEL U=E + AMD 3 TO OFEM CHOICE=

Give the program the name PROG.
0 WV .. toselect the VARIABLE input field

prog [(ENTER ENTER
Fy- Fa+ Fx* T Fyr Far
- :[— Enntrnl I/D|Uar'-|F1r‘|d H-:udeT ] |v — Eu:-nt.r*-:-l |I=-’III MElS F1nd . F‘Iu:-deT ]
_Erng()
. HEH "y rar
Tupe: Program-+
Folder: maint :EndPram
Uariables
CEnter=0K_» (ESC=CAMCEL D
TVFE + LENTERI=0F, AMD [ESLI=CANCEL TARIH FAD AOTD FUNLC

The TI-92 displays the program editor with an "empty program" included. In the sequel you will enter a
program that reads an expression and displays the expression and its first five derivatives with respect to x.



Texas Instruments | The TI-92 Workshop (Part 3: Interactive Geometry) | by B Kutzler | revised 18.03.97, 21:34 page 21 of 25

The first statement is for reading an input via a dialog box:
0 request "enter an expression", ex [ENTER

5 o
- :[— Enntrnl I/D|Uar'-|F1r‘|d H-:udeT ]

_Erngﬂ)

tPram .
=request "enter an expression",ex

;EndPPgm

Since the REQUEST command reads a string, the next statement needs to convert the string into an expression.
This is necessary so that we can perform mathematical operations on ex. The EXPR function performs this
coercion.

O expr(ex) [STO» ex [ENTER]

Fir Far
v{-ll}:-nt.r*nl I/III Lar F1r'|d « [Mode ]

Eragﬂ)

tPram )
tregquest "enter an expression".ex
=Fxpriex)*ex

tEndPram

The next programming construct shall be a FOR loop. You could type it or simply select it from the CONTROL
menu:

O [F2):CONTROL (4]:FOR...ENDFOR
1*1] 3 FE+ |’F ]’ ']’r vTru-T FE™
I_-_-r|+r--1 Find. .. |[Mode ] » Cc-htr*cul I-0ar Flhd . [Mode ]
s 1:If Tprogal}
I~a : =13 * r~am .
ey twhEnt Ezion",ex trequest "enter an expression",ex
expt] 4:For EndFar fexprlexldex
S:lhiie. Endihile tFor
E:LDDE EndLoop i EndFor
EndA 7:Custam. EndCustn :
2: Transfers 3 tEndPram
EH]
TFE O USE €314 + [ENTERI=OK AND [ESC1=CANCEL TRIN RAD ALTO FUNC

The advantage of this method is that the "closing" ENDFOR statement is introduced automatically. The cursor
was positioned immediately after the FOR command, reminding us that we need to enter the loop variable,
the start and end values, and the increment.

O i=0,5,1 [ENTER]

Fev Frr Fa™ FE™
v{— Control Ifl:llLJar*lFmd . [Mode ]
Tprogil

g )
trequest. "enter an expression",ex
fexpllexFex
tFor i=0,5,1

nidFor

;EndPPgm

Using indentations is regarded part of a good programming style. Press the space bar to indent the body of
the FOR loop.

o )

52 hd TEv
- {— CDI"I"'.—I"‘D]. Ifl:llLJar*lFmd « [Mode ]

Fogil oy

g .
trequest. "enter an expression",ex
fexpllexFex

tFor i=0,5,1

i ridFor
;EndPPgm
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You can find programming commands for input and output in the /O menu. Take the DISP command from
this menu.

O [F3):1/0 (2]:DISP

1] - ] Fav [ FaT T
|~r — I:-:-ntr*nl |IfIII ETe F1nd . [Mode ]
Tprog : Tprogll
am =101 .
Iredquest "en . B tregquest "enter an expression",ex
fexpllexFex feHphlexl e
tFor i=0,5,1 FBF 1=F,5,1
: : Di=p
: EndFor EEHdFDP
! EndPrgnm tEndFram
Enter the following arguments to the DISP command:
O i,". derivative:",d(ex,x,i)
T~ Faw Fre [ Faw FE FE™
|~r:[— Control |I-0MUar|Find. .. I"Iu:-deT ]
EEPDQ()

=Pequ95t "enter ah expression",ex
fexprlexldexn

Far i=0,3,
P Disp i.".
tEndFar

;EndPrgm

derivative: " diex, =, 1]

Switch back to the Home screen and start the program by calling its name with an empty list of arguments.

0 [HOME ] prog() [ENTER

1 Fev Faw |_ Fu™ FE FE rfi T Fer Fex | Fu™ FE F&

- E AlgebralCalc Dther‘-TF‘r‘ngElTElear‘- a—z...] '.:IE. ﬂlgebr‘aTEalc,TDtherTPrngDTﬂleaP a:z;.;]
B Oefine F(xj=x3—2-x2+x— 1 Date B Oefine F(x}l=:x:3—2-:x:2+x—1 Dahe
W zerosl FUH), ) f1.754887 L RN
'EEPDS[?%E(F(K)J,K] 1.3 13 wd enter an sxpressiont L ] (i3

Ent.er=0K ESC=CAMCEL

B Foombec Dore
u C1+Graph Oone B ClrGraph Oaone
B G5raph fx) Oaone B G5raph 00 Done
Graph f (x> progld
FAIN RAD ALTO FUNE 17750 TTFE + LENTERI=OF, AN [ESCI=CANCEL

Enter the expression x8-2x2+3:

O x~"8-2x"2+3 [ENTER ENTER
1 Frvr |_ FuT FE 3 |’F T FE F&
|v;:EngebratalcDthegﬁrgmldklear a—zm] ngebrgkalghthe;hrgmldklear a:z:]
B [efine F(xj=x3—2-x2+><— 1 Date Ll vy [Rgug ne
LRl ) u I
enter an expression: 1 n Argument must be a wvariable name |12
Enter=0K ESC=CANCEL > CHHEEL
. Ent.er=G0TO ESC=CAHCEL » Ih=
B C1lrGrarh DDHE LI Fi Torne
B 5raph £1x) Do B Graph 0x) Done
progel progtl
TVFE + [EMTERI=OK AND [(E5CI=CAMCEL MAIN RAD AUTO FUNE 17720

This error message warns us that there is an error in the program. Use enter to exit the error message and go
back to the faulty program.

U [ENTER

FrTF4r Far
v{-ll}:-nt.r*nl I-0War F1r'|d « [Mode ]

Eragﬂ)

ReqUEEt "enter an expression".ex

=gxpr§ex)*ex

iFor i=0.3, . . .

=EDéEP i,". derivative!", diex,x,12
tEndFor

;EthFgm

HMAlN KRl AUTO FUMC
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The cursor indicates the erroneous statement. If you check with the manual, you will find that the FOR loop
uses the syntax i,0,5,1 rather than i = 0,5,1. Update the line accordingly and try again.

O Update the line to: "for i,0,5,1" [ HOME ]
Fery Fav FE™ 1 Fer Fev 7 FuT FE F&
- {— Eu:-ntr*cil I/D|Uar'~ Flnd H-:u:ieT ] |~r Elﬂ1gebraTEalc,TDtherTPPngDTﬂleaP a—z...]
EEFDQ(D B zeros] ), ®) £1.734887
;ReqUEEt "enter an expression",ex LiL ]
et = zeros| F(ro0). x s D
ars 1.0t 0.
! Disp i,.". derivative!", diex,=x,12 * Zoombec Done
EEhdFDP 1 ClrGraph Oaone
{ EndPram " Graph £ Done
= progl)
Error: Argument must be a variable nark
progll
MAIN RAD ALTO FUNE FRIN FAD AUTO FUME 18730

O [ENTER ... to start the program again
X"8- 2x"2+3 [ENTER] [ENTER

|t BTl I . ]
derivative:
336 %
4
derivative:
1680 x*
=)
derivative:
E720 37
HAIN RAD ALTO FUNE 15750

The DISP command writes each of its three arguments into a new line. Try to change this. Converting the
expressions i and d(ex,x,i) into strings and concatenate all three strings into one single string, thus making a
single argument for DISP. Flip to the program screen via the APPLICATIONS menu.

O [APPS] [7):PROGRAM EDITOR (1]: CURRENT

R HFFLICATIONE Frv [ Fuw FE™
B e pinae wen | || [ mlcontrol [FE0arFind. . . [Mode |

deF Ziv= Editor iproadp

. Erlindow Editor SEran " N
335 4=Gra h tReguest "enter an expression,ex
El S:Tab EEKPP{EX}+EK
6=Datafﬂatr1x Editorr tFor i.0.3.1 . Cem
de -:' Lo 3 P Disp i,". derivative:",dlex,x,12
: ru tEndFor

1630- =Text Ed1tnr :
5 tEndPram

derivative:
E720 - 57
TYFE OF USE +3T4 + [ENTERIZOE AMD [ESCISCANCEL FIRIN FAD AUTO FUNC

O Update the first argument in the DISP statement from 'T' to 'STRING(I)'.

FzrTFur FEr
- {— Eu:-ntr*cil I/D|Uar'~ Flnd H-:u:ieT ]

EEPDQ()

=Requ95t ‘enter an expression",ex
=expr(ex)*ex

For i,d0 " . . .y

D15p 5£P1ngi1)L . derivative! " diex, =,

EEhdFDP
;EhdFPgN
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The symbol '&' denotes the concatenation operator for strings. Since you will not find this symbol on the
keyboard, use [ 4 ][K] to display the QWERTY keyboard map with all the functions displayed.

0 [&]K]

Fz [ 5d
v{— CDI"I"'.—I"‘D]. I- DanPlFlhd « [Mode ]

P =Tl

raf * |

: & #
ﬁg@@@@ﬂﬂﬂ@@@

Far i “

O BEEOEEHDED [ox
CHFS L

Bl I ECME R M

tEnd

UZE [2HD] [KEY=1 OF [ESCISCAMCEL

And indeed: You find it there as the second function of the key [H].
O ... to exit from the keyboard map
(2nd][H] ... to enter the '&' symbol

Fer FzrTFur FEr
- {— Control I/D|Uar'~ Flnd H-:u:ieT ]

=Erng()

=Requ95t 'enter an expression",ex
=expr(ex)*ex
'FDP i@

Disp 5£P1ng{1b&L". derivativel ", diex, x
EEhdFDP
;EhdFPgN
Now you need to delete the comma, which is right of the cursor. You could use the right arrow key to move
the cursor right of the comma and then apply the backspace key [«], which is for deleting the character left
of the cursor. But there is another method: Use the [ DEL ]| (= [ @ ]]) key, which is for deleting the

character right of the cursor (left picture). Then continue updating this statement.

O [DEL] Update the rest of this statement accordingly.
e 1] Fev Fae 7 Fur FE FE* Fev Fvr | FaT FE™
|~r{— Control [I<0ar|Find. .. Flu:-deT 1 |v{—|I3-:|ntr*-:|1|I=-’D UarlFlnd « [Mode ]
EEPDQ() EEPDgﬂ)
;Requeat "enter ah expression",ex =Request "enter an expression".ex
:EKPP{EK}+EK =Exprﬂex)+ex
o i, tFor i, ) ) )
Dlsp 5£P1ngi1}&P deriuvative:",dlex, =, =d%15p 5£g§n9ﬁ1)&" derivativel "Lstringd
ex, ¥, 1
EEHdFDP EEHdFDP
;EndPPgm ;Ethrgm
TRIN AD AUTO FUNE TRIN FAD AUTO FUNE

Run the program again.

0 [HOME ]

ENTER] ... to start the program once more X"8- 2x"2+3 [ENTER] [ENTER

1 Fer Fev 7 Fuw FE 3

- E AlgebralCalc Dther*TPr‘ngDTElear‘ a—z...1 T 3 LT ‘“s TF'r‘-ngIIIT e ]
= zeros(4L(F0O), ] 213 13 || . derivatives

. 'r’ e || 672E %7

enter an expresziont [ | Ine 0. derivativerx™8-2wx"2Z+3
1. derivative:Bsx"7—ddx
(Enter=0K__ ESC=CAMGCEL » 7% X X

mp uﬁz S 2. derivative:Sesx"5—4

Errar: Argument must be 3 wvariable narp 3. derivative! I35

= progi) Done 4, derivative: 1680#x"4

progd 5. derivativel 672043

TVFE + [ENTERI=OF, AND [EFCI=CANCEL RN RAD ALTO FUME 20730
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The conversion of an expression into a string destroyed the nice two dimensional output with raised up
exponents. We would prefer real expressions here. So the ideal solution should be to undo half of the
previous change, i.e. to leave the d(ex, x,i) argument an expression.

O [APPS] [7):PROGRAM EDITOR (1]: CURRENT
Y RFFLICATIONE [ FE™
- |:----i! 1t Home Dlmar aen ] v{— Enntrnl I/D|UaP|F1nd . [Mode ]
d 2= Editor EEPDgﬂD
=M 3:ilindow Editor PEran " N
d:Graph tRequest "enter an expression".ex
EVZ0-| S5:Table :Expr{ex}+ex
o B tFor i,0
o. d @_q§tafﬁ§trle€d1tnrt ! Disp 5£P1ng{1}&" derivative! "ketringy
1. degfm: o] i AL, M, 1
2. del 2:Text Editor : ot EE”dFDP
J. derivative 336#x"50 tEndPram
4. derivative! 1620+
S, deriwvativel &720+x"3
TVFE OF, USE 3T+ + [ENTERI=OFK AMD [ESC1=CANCEL MAIH FAD ALTO FUHE

O Undo the previous change of the third argument of DISP.

5 o
- :[— Enntrnl I/D|Uar'-|F1r‘|d H-:udeT ]

=Erngﬂ)
g .
tRequest "enter an expression",ex
:EKPP{EX}+EK
fFor i.0 ) .
Disp 5£P1n9{1}&" derivative: ", diex, ,

i
EEhdFDP
;EndPPgm

HMAlM ERD AUTO FUMC

Run the program again.

0 [HOME ]
... to start the program once more
X"8- 2x"2+3

Fer Fzr Fywr F& Fa
Fllge-br*a Calc Dther‘TF‘r*ngDTClear‘ a—z...]
1

i v, -E‘TF'FFQSNID]:::

IEGDNDEG
L irdl 3. derivative:
enter an expression: 5 | ITIE - w
Enter=0K ESC=CAMCEL " 4. derivative:
' 4
= proal) Dotke 1688 -
® progll) Done 2. derivative:
prog{) 6720 57
TVFE + [ENTERI=OK AND [ESCI=CANCEL HMAIN RAD ALTO FUNE 21,30

The results of the program are written on an own screen, which is called the program i/o screen. Flip
between the Home screen and the program i/o screen with the [F5] function key.

O :PRGMIO

- E Al ;égr*a Eragfc, Elth'I!u;r'-TF'r*ngm I IIITE 1 -Ehar"--E a-=.. ]

B Foombec Dane
B C1rGrarh Dore
B Graph =) Dore
= progl)

Errori Argurent must be a variable nark
LN =Talat= ] Dore
L =Tadul= 1] Oone
L =T dul= ] Oaone
FRAIN RAD ALTO FUNE 21750

This concludes the fourth - and last - part of the TI-92 workshop.

Have fun in exploring the TI-92 further.



