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Introduction

The HP 38G is an advanced, algebraic-entry graphing calculator that:

» Offers easy retrieval of previous answers and entries;

e Displays algebraic expressions in “textbook” format;

* Generates tables (including a ZOOM feature);

» Displays two graphs or a graph & table on a vertical split-screen;
* Works with functions, parametric and polar equations;

» Works with sequences (including recursion);

e Solves equations;

e Computes and organizes statistical data;

» Offers symbolic algebra and tools for calculus;

* Operates with vectors, matrices, lists, and complex numbers;
e Draws and annotates diagrams;

e Saves and shares equations and machine settings;

e Offers full programmability.

This guide is intended to give you a quick beginning overview of the basic
features of the HP 38G and also to serve as a quick reference guide. We
suggest you use it to get started using your HP 38G, and you may find it
handy for reference in the future. (Of course, much more detailed informa-
tion can be found in your owner’s manual.)

Unlike a reference manual, the contents of this short guide are ordered in
a sequence that we believe you'll find most useful for getting acquainted
with the HP 38G. In other words, if you start to work through the guide from
the beginning, you will encounter the most basic (and most used) features
of the calculator first. Indeed, the first half of the guide should get you
comfortable quickly with performing computations, entering formulas, graph-
ing functions, and working with variables. The rest of the guide will then
introduce you to how you use your HP 38G with a variety of additional math-
ematics topics: parametric and polar equations, sequences, equation solv-
ing, complex numbers, lists, vectors, matrices, and statistics.
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Conventions

In this guide, keys that appear on the HP 38G keyboard are shown in boxes,
like this: (MATH) or (ENTER) or (SIN). The directional arrow keys are denoted by
0. §2. B. and &; and the shift key appears as ).

The six blank keys just below the HP 38G display are menu selection keys,
whose meanings vary, depending upon the six menu items appearing just
above them in the display, items such as gl 3, EEs5 or E:i%H.

5" A pointing hand gives extra attention to warnings, sug-
gestions, helpful hints, shortcuts, orotherimportant notes.

Enjoy the tour!
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1. Basic Information

The cover of the HP 38G stays attatched to the calculator at all times. It
swivels onto the back foruse. When you’re done, swivel the coverback over
the keyboard for protection.

The (ON) Key

The key (lower left corner) not only powers up your HP 38G but also
serves as a general purpose key (as noted beneath).

If you leave your calculator on for a few minutes without pressing any keys,
then it will automatically shut off to save battery power. When you press
again, the screen should be just as you leftit. The memory of the calculator
is continuously maintained, even when the calculator is off.

Contrast Control

To lighten or darken the screen to your preference, just hold down (ON) while
pressing (=) or (+), respectively.

Batteries

The HP 38G uses three AAA batteries, located in the lower compartment in
the back of the calculator. A set of batteries should last several months.
Even when you remove the batteries, the calculator’s memory is main-

tained for a few minutes, to let you change batteries without losing stored
information.
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Ports

On the upper part othe HP 38G’s back side are its “doors to the outside
world.” The 10-prong serial port connects to a Macintosh, a PC-compatible
computer, or an overhead device. In addition, two infrared “eyes” offer wire-
less communication with other calculators or printers (the infrared beams
go right through the cover). Notice the small arrow on the top front edge,
to help you line up the beam of your HP 38G with the other device.

Shift Keys

Right below are two shift keys. These keys act as “toggles”—if you
accidentally press one, just press it again to turn it off.

You press the colored shift key (denoted here as ) to activate any oper-
ation or menu indicated by a colored label directly above a key. Notice that
when the { key has been pressed, a shift symbol, &, is displayed at the top
of the screen.

The "alpha" shift key
activates the letters.

The shift key activates
the labels above the keys.

The key accesses the letters of the alphabet appearing to the lower
right of most keys on the bottom six rows. When this shift key has been
pressed, an Q appears at the top of the screen (“alpha” for alphabet).

I Helpful Hint: When typing several letters in a row, simply
hold down as you type.

Lower case letters are obtained by pressing or(A..Zfj). Greek letters
and other special symbols may be found in the menu.
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2. The HOME Screen

The HOME screen is the primary work area for the HP 38G. Think of it as
your “home” base of operations. To go to the HOME screen, press (HOME).

A Tour of the HOME Screen

angle mode "more above"
status messages up here

Entries 5+ 1

show u
P Answers

show up
on the
right

Menu keys

QOO0

Messages about the calculator’s status and modes are displayed at the top
of your screen. For example, if you see [IEia at the top of the screen, the
calculator will use degrees in any computations involving angle measure.

Whenever a little X appears at the top of the screen (above the title bar), the
HP 38G is “busy” with a calculation. Pressing (ON) while this annunciatoris
on will stop the computation. Another annunciator, ), will tell you when your
batteries are getting low—you should change them within a few days. (The
HP 38G will also give a Low Battery message when you turn it on.)

Whenever you find yourself in an unfamiliar situation or are unsure how to

“quit” or “exit,” try pressing (HOME) to bring you back to the HOME screen, the
main calculation area for the HP 38G.
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Entering

When you type, the characters appear on the Editline until you press [ENTER):

Example Keystrokes Display
To enter 2: &

To enter 2.5x10%: (2] - [5EEX|3 8 )(ENTER i

Deleting and Clearing

When you type, you'll see a flashing cursor arrow. If you make a mistake,
then pressing will erase the last character you typed. If you use the
directional arrows, @ and &, to position the cursor on top of a character,
then pressing will erase that character.

To delete the entire Editline, press ((on)).

To clear all previous entries and answers off the HOME screen, use(CLEAR

(WCEL).

=2~ The flashing cursor arrow is always in “insert” mode on
the HOME screen. In other words, it always points to
where the next character you type will be inserted.

2. The HOME Screen 9



Retrieving and Editing

The key (@ENTER)) echoes a special variable, Ari=, to the Editline.
The value of this variable is the last answer you obtained for an operation

on the HOME screen. This allows you to immediately use a result in a new
computation without having to type it in from scratch.

In fact, until you press (CLEAR), a history of allyour previous entries and ans-
wers is maintained on the HOME screen. At any time you can copy a prev-
ious entry or answer down to the Editline. Simply use the {§ key until you
have highlighted the entry or answer you want, then press the {&! 4 key
to copy the highlighted entry or answer into the Editline. Then, to make
changes, use the € and @ keys to move the cursor where you want it. Any
characters you type will be inserted where the cursor is pointing. Pressing
(DEL) will delete the character underneath the flashing cursor. Afteryou make
the desired changes, press (ENTER).

Example: Press (CLEAR) (fJDEL), then: Display
ENTER)(4)/)8)[ENTER ENTER ¢d
C
a -
o+l
b
To negate the last answer: (-XJANSWER -An=
_El

Your first two entries are out of view but still on the HOME screen. The 4
in the screen’s upper right shows that there are more entries and answers
above the visible part of the screen. So press @§to activate the highlightbar.
Now you can move up and down the screen viaf§and §3. (the 4 and ¥ show
you how you can move, and ! tells you when you hit top or bottom).

To add your first two entries, highlight 2#:, ,and press(+). Now high-
light -3, , and press (ENTER}; dx+d0

-

k.

Ln
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Showing an Expression

When you use @8 and §3 to highlight a previous entry or answer, you'll see
another menu key labeled g3, {113

=1 1R typesets the entry or answer in “textbook” format. You can use it to
check to see if you have really entered an expression with the meaning that
you intended—particularly helpful for checking the format of a complicated
expression by visually matching it to the notation in a book or your notes.

- 1
Example: Evaluate the expression -5
V32442
AR RHARD)TEENTER) 13 +4™E0-5

Press @8 twice to highlight the expression and press f1,11138 to “typeset” it
(this will take several moments). When you finish looking at the typeset
version, simply press [zl 5.

Storing Numbers in Variables

The letters A-£ and H are reserved as variable names for real numbers. To
store a number (or other object) under a variable name, type in the number
or expression on the Editline of the HOME screen, press it al, type the
name of the variable, and press (ENTER).

Examples Keystrokes Display
Store 3 in the variable l: = 40 i
Recall the value in M: ENTER l j
Use Il in an expression: b4 i

-
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3. MODES

Press the key (@HOME)) to see the settings that control the HOME
screen display. You move about the screen with the arrow keys. When any
item is highlighted, pressing the menu selection will show you the
choices available to “fill in” that blank.

Angle Measure

There are three angle measure modes: [egress  (360° per circle)
Fadians (2rradianspercircle)
Grrads (400 grads percircle)

To make a selection, press the key with the current angle measure
highlighted. A box appears with the three choices. Use 8 and §4 to high-
lightthe one you want, and press gl :#88 or (ENTER) to selectit. (If you change
your mind, press to maintain the original setting.)

Number Format

The standard numeric display mode of the HP 38G is for 12 significant digits
(15 digits are carried internally during computation). Your HP 38G is in
standard display mode if the number format reads St andat-d. There are
five number formats to from:

St andard Up to 12 digits shown with a floating decimal point.
Fiwed Fixed number of decimal places chosen, from 0-11.
Scientific Exponential notation (one digit left of the decimal point;

no. of places after first significant digit chosen, 0-11).
Eroinestring  Exponential notation (exponentis a multiple of 3; number

of places after first significant digit is chosen, 0-11).
Fraction Numbers displayed as fractions in “P/Q” format; max.

no. of digits in numerator or denominator chosen, 0-11.
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Examples

In 5t andat-d number format, go (HOME) and enter (1) 2)3)4)5 ]~ [6)7)8)39)

12345, 6789
12245, 6789
Go to (MODES), Fixed number format and £ decimal places.
(HOME[ANSWER|ENTER) An=
17345, £5
Go to (MODES), [E { Scient iFic number format (still £ decimal places).
[HOMELNSWERUITEFﬂ Hr=
1.23E4
Go to(MoDES), I Enaineeting number format (still £ decimal places).
(HOMEJ ANSWERJENTER) Hr=
17.3E3
Go to (MODES), Frract ion number format (with £ digits maximum).
(HOME]Tr)ENTER) T

l_l l_l _."_'I
D |

Go to (MoDES), [ Fr-act ion number format (with 2 digits maximum).
HOME.ENTER T

aou]
()]

B2 you will likely find that Standard format serves most
general purposes best,

Decimal Mark and Title
You can also change the decimal mark to the Europeancomma x ). Youcan

even change the title displayed at the top of HOME screen if you want. But
you probably won’t want to change either of these.

Resetting the MODES

In MODES, pressing(CLEAR) (lDEL)) resets all the modes to default settings.

3. MODES 13



4. Computational Examples

The HP 38G uses algebraic-entry notation—not RPN (Reverse Polish
Notation). Some examples follow. All answers are in 5t andard format.

Arithmetic Operations

Addition: PE+ED
185
Subtraction: (8)6)(=)(3)2)ENTER) HE-3F
o
Negation: -2
Multiplication: YR
=
Division: 5.2
4. &0
Exponentiation: (4]2)(x")(5) (ENTER) 20
13HE91 23
Square roots: TEH
4. 472135955
Squares: Zoe
(Note how (X?) produces a superscript) B
Reciprocals: Ho"-1
(that's .0117647058824) 1. 17e47REEE4E-2
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[a—
'l‘-'l
o

»

Wk

Powers of 10:

1HHE
Absolute value: @ABS[=5)) ABSC-5)
C
.
Complex numbers: (X (J=J4)))ENTER) -]
CH, &)
nth roots: (8 D32 ENER 2 MibRgot  (=32)
CAPs on 3% —

Notice that function keys often supply the left parenthesis for you. In fact,
it is not necessary for you even to supply the right parenthesis to finish an
entry (unless you need to clarify the intended meaning)—just (ENTER).

Transcendental Functions

With the angle measure in set to [earees:

Trig functions: (Cos)6)0)(ENTER) COSCEH

Inverse trig functions: (ACOS|0)(ENTER) HCOSCH

w10
[ ]

With the angle measure in set to Fadians:

Trig functions: SINC s

Inverse trig functions: (ATAN)1)(ENTER) HTHMI 1
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Natural exponentials: ENTER

Common (base 10) logarithms: @LoG)2)EnTer) LOGLE

Natural (base €) logarithms:

Special Numbers

The real number ENTER

The real number e: ENTER

The complex number, i: [ 1 JENTER

Pop Quiz
A famous result: What is e™+17?
Which is greater, e™ or me?

What is In(-1)?

[y

[

(o]

i

PPRZE. 4657945

. SH1HZI9956E4

1 I':_:l Il_lll_l_l 1) I'_l[

2. 14159265359

2. 71828182046

(B 1)
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Implied Multiplication

In mostcases onthe HP 38G, juxtaposition of two number quantities implies
multiplication. Here are some examples to illustrate:

ENTER Fe 1420173

[—
]
=

20

=~  Note how the multiplication symbol is entered for you.

SkH
Ghb
.-.'l.
(2)(A-Z[A) (ENTER) &#H
&
(A-Z)AJA.Z]B) (ENTER) H=E
17
L
M5
With the angle measure in set to legrees:
(A-ZJAJCOS 0]) JENTER) gives RELOG0ED

Note the space that appeared on the Editline when you pressed im-
mediately after typingH. This space appeared because there was a chance
of ambiguity in the function name. The explicit multiplication symbol, #,
makes clear the meaning of the expression. If you had deleted the space

obtained

ACOSCATD

-----

L
(o}

which is the inverse cosine of 0.

4. Computational Examples 17



5. LIB and ApLets

The primary tools for working with functions, equations, and data are acti-
vated in the (LIB) (LIBrary) menu. Press(LiB)to see a menu like the following:

o APLET LIERARY
Furct 1on
Parametric
FPaolar

Sequence
Soluve v

| ZHVE |REZET| ORT [ZEMD | RECY [STAET]

What is an ApLet?

Built into the HP 38G are six main “super” settings, called ApLets:

Furct ion for working with functions of the form y = f(x).
Farametric for working with parametric equations x(¢), y(?).
Folar for working with polar functions r(6).

SequUence for working with sequences {u } (n=1,2, ...).
Solue for working with equations of one or more variables.
statistics  for working with numerical data.

For working in each of these ApLets, the HP 38G has:

graphical tools (in (PLOT)) to plot and analyze graphs of functions,
equations, and data;

symbolic tools (in (SYMB)) to enter and view formulas and fit
equations to data;

numerical tools (in (NUM)) to make tables of function values or
data, or to analyze equations.

18 A Quick Guide to Using the HP 38G



Starting an ApLet T eR

To activate an ApLet—say, Funizt iori—you highlight it in the LIB screen
and press Eil;|:i# from the LIB menu. This takes you automatically to the
FUMCT IO S5MEOLIC WIEM (i.e. just as if you had pressed (SYmB)),
where you can enter or edit your function formulas.* You can then move to
FURMCTION FLOT WIEW (viaProm), or to FUMCT IOH HUMERIC
" IE} (via(NUM)) to see a graph or table of values for the selected functions.

angle mode
window equation fits table
— SETUP—
for; hs for for
grap equations tables

I~ One ofthe ApLets is always “active™—i.e. showing these
three views (PLOT, SYMBOLIC, NUMERIC). The default
ApLet is Funict ion.

If you are familiar with the TI-82 calculator, here is a rough correspondence:

HP 38G  TI-82 HP 38G TI-82
(SETUP)
v= (SETUP)
(SETUP)

Note that on the HP 38G, you set all modes related to graphing under the
PLOT SETUP (@(PLOT)), while on the TI-82, these modes are found with the
other modes.

*Pressing always takes you to the SYMBOL IC % IEW (i.e.(SYmB)) for any of the ApLets you high-
light in the LIBrary, except5t at ist ics, forwhich takes youtothe STATISTICS HUMERIC

“WIEWM (i.e. NUM)), so that you can enter or edit your statistical data.

5. LIB and ApLets 19



Saving an ApLet

The EAili3] selection on the LIB menu lets you save a set of functions,
equations, or data, along with particular settings for graphs and tables. You
can even save textual notes (via (NOTE)) or sketch a diagram or picture (via
(SKETCHJ) to go with your saved version of the ApLet. When you press SAVE
you are prompted for a name. After you type in the name of your choice, you
press Bl or (ENTER) (or L& 1. 148 or (ON) to cancel). Note that the [ key
on the menu is an “alpha lock” that can be toggled on or off.

For example, if you type in MIME as the name of your ApLet and press
B2 you willseellIME listedinthe HFLET L IEREREY, along with the
usual six built-in ApLets:

%% APLET LIERARY 2%

Function
Parametric

Polar
Segquence L

| HME [REZET] ZORT [ZEMD | KECW [ZTHET]

At any time in the future, you can recover all these formulas, data, and
settings: Just press (LB}, highlight lIME, and press Eifildil. If you change
some of these formulas or settings, you have the options either to [ =158
MINE to its original version or to i1} 3 it again with the changes you have
made.
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Deleting and Clearing ApLets
To delete a saved ApLet, highlightits name inthe AFLET L IERHAR"" and

press (DEL. (Of course, the HP 38G will not allow you to delete one of the
six built-in ApLets.) If you wantto delete allthe saved ApLets, press (CLEAR).

Sorting, Sending, and Receiving ApLets

offers a choice of two orderings of the HFLET L IEBEARY menu:

Chromolosical displays all ApLets in order of most recent use.
Hlphabet ical displays all ApLets in alphabetical order.

lets you send a highlighted ApLet to another HP 38G or to a disk

drive.

1358 lets you receive a highlighted ApLet from another HP 38G or from
a disk drive.
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6. Functions

Press (UiB), highlight Funict icn, and press Eifildil. This automatically
“presses” (SyMB), and you'll see FLIMCTION SYMEOLIC WIEM, witha
list of your functions: F1is)=

F._JIJ—

Falsi=

Faii)=

FatHl=

There are 10 dedicated function variablesF1,FZ, ...,F9, FH. Youcan use
3 and §3 to scroll through the entire list.

The Independent Variable Key,

When the Funict ion ApLet is activated, provides the variable s when-

everyou press it. For example, to enter the sine function, highlightFl ()=
and type (SINJX.T.8) (ENTER). Result: SFICHI=SINGS

Note how the closing parenthesis is provided for you. The 4 indicates that
F1i+1 is now selected for graphing or making a table. Whenever you enter
a function, it is automatically selected, and the next function is highlighted.

With F£ 0 1= highlighted, type (COS[XT.6) (ENTER).

With F 2305 1= highlighted, type (A_Z]F]1[XTe X.T.6]) ) (ENTER).
N A
C ¢

You should now see

{FLCR=SING)

Jrel ::] I..LII_ ||.-l

4 F-_ I-.I 1. _F]. I-.I |.-l F:.-.' l: :: ]
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The SYMB Menu

28,14 is a “toggle” that selects or unselects the highlighted function. Any
number of functions can be selected at any time.

3 is simply another 4 key for typing convenience.

=1, 11150 displays the highlighted function in “textbook” format.

1241188 will evaluate any other functions or variables (except the indepen-
dent variable) in the highlighted function.

Example

&1 andF30H). Then highlight F20=1=F1 (s

Fou ...l and press ;,E;'.';HLu 4F1| f=RIHCE]

Feryi=C0n0s0
Farki=5IMCH-CO50;
3. ::3 -
Now press EIIIHE to see F2lx)= IHI Press 2 when finished.

Deleting and Clearing Functions
erases the highlighted function; erases all the functions.

=" Ifyou use(CLEAR), the HP 38G wiill ask if you rea//y want to
Clear H11 and offer Bl NEZ
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Plotting Graphs and Making Tables for Functions

Press @ syme)to getthe FLIMCT IQH =%MEOL IC SETLUF screen. This

is where you can set the angle measure mode for your functions.

WARNING! This angle measure mode is distinct from the one
used by your HOME screen for computations.

If it is not already indicated, [#;[1[1kq radian mode for the purposes of these
graphing examples. Press to return to the list of function formulas.

brings you to the FLIMCTIOH FLOT SETUF screen. To reset
allthe plot settings (the center of the screen is at the origin, coordinate axes
are shown, each axis tick represents one unit, and each pixel is valued at
0.1 unit), press(CLEAR). Then press(PLOT)to see the graph of F 1 L 1=5TH ()
in the default viewing window (which is [-6.5,6.5]x [-3.1,3.2]):

%:0 F1(¥): 0 EML |

brings you to the FLIMCTIOMN HUMERIC SETLF screen. To
reset all the numeric table settings (the starting value is H and incremented
in steps of 0.1), press (CLEAR). Then press to display a table of values

for i and F1 (A 1=5INCRD: i F1
i H
-1 BI3E33
.z - 1986653
.3 e e
- . 30941a3
. B Tl fa
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Guide to FUNCTION SETUP Screens

If you press you will see the FLIMCT IOH SWMEBOLIC SETUF

screen, where you set the angle measure mode for working with functions.

EEE22 FUNCTION SYMBOLIC SETUP 355888
ANMGLE MERSURE: [DERMERD

CHOOSE AMGLE MEASURE
| IeWoos] ] ] ] ]

SEEE FUNCTION NUMERIC SETUP S3888

nursTaRT: [N

MUMSTEP: _ ]

NUMTYPE: Hutomatic
MUMZOOM: 4

ENTER STARTING YALUE FOR TREBLE
(BT [ |  [PLOTH] |

And @n~um)displays the FLIHCT ICH HUMERIC SETLF, where youset

these parameters for building a table of values with a function.

MUM=TAET: the starting value for

MUMSTEF: the increment for i

MUMTYPE: Hutomat ic lets the HP 38G generate values for i
ild ‘Your Cunolets you fill in the values for i

MUMZN0M:  The zoom factor for your table

6. Functions
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@ (FLoT) brings you to FLIMCTION FLIOT SETLF, where you can set
the dimensions of the viewing window for graphing and set the modes that
control how graphs are displayed. There are two pages of settlngs here; you
move between the two screens with B i LE158, £ kP

FUMCTION PLOT SETUP FUMCTION PLOT SETUP

®rNG: RS B.D BsiMuLT _IHY. CROSS
YRNG: -3, 1 3.2 + COMNECT _LABELS
RTICK: ] YTICK: 1 ¥ RRES _ GRID

RE:: Detail

ENTER MINIMUM HORIZONTAL YALUE PLOT FUNCTIONS SIMULTANEOUSLY?
[EnT] [ PRGEW | | | | |weHE[ s PRGE [ ] ]

Onthe first page of the FUNCTION PLOT SETUP are your window settings:

MG ~IMIM and »I1H# (left and right edges of the viewing window)

'“| FNG: YMIM and'T1H# (lower and upper edges of the viewing window)
“1ICK:  the spacing of the marks on the x-axis

YTICK:  the spacing of the marks on the y-axis

FES: plot resolution (Faszt et for every other pixels;

Oetail for every pixel)

I°  We strongly suggest that you uselletail resolution for
most of your graphing work. The gain in accuracy far out-
weighs any speed benefit gained by usingFaster.

To change a highlighted setting, you can either type in the value you want
or press g3k and edit the current setting. When a choice of options is
available, a key comes up, and pressing it gives you a menu box of
available choices. Use the directional arrows f§ and §3 to select the desired
option. In all cases, you press gl &8 or to confirm the change and
51, 198 or if you change your mind.

Note that if you press the setting is automatically changed to a default
value. The default values for all settings (except FES) are shown in the
screens illustrated above.
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The second page of the FLIMCT IOH FLOT SETUF has“check blanks”
for your graphing modes:

SIMULT check for simultaneous graphing or don’t for sequential
COMMECT check for connected graphing or don’t for “dot” mode
H=ES check to show the x-axis and y-axis

IMV, CEDSS check for inverted “crosshairs” (show white on dark)
LHBELS check to have axes labeled with their ranges

LREIO checkto have lattice points plotted (points that line up with

the tick marks on both axes)

settings. (Again, the default settings are shown in the illustration opposite.)
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7. Working with Graphs

These examples will illustrate some of the tools available in(PLOT). All the
examples are for the Funizt ion ApLet, but many of the features are similar
for Farametric, Folar, Sequence, Solue, and st atistics,

In(LiB), highlightFunizt ion, press Eifildl. EnterandselectF 1 Ci)=5IM K.

The(PLOT) Menu

To set up the default viewing window, press (CLEAR). Highlight FES:
and Detail. Then press(PLOT) to see the graph of F10#1=5IMN].
The directional arrows € and § now move a small crosshairs to trace the
graph of the function. The coordinates of the crosshairs appear at the
bottom of the screen. If you trace all the way to the side of the screen, the
graph will scroll so that you can continue tracing. If your graph leaves the
top or bottom of the screen, the crosshairs will move along the edge of the
screen, but the coordinates of points on the graph will still be read out.

Press [gld:1t§ and the coordinates will disappear to show the (PLOT) menu:
200M |TRACE] (RN | DEFM: |MEML

T3 shows the formula for the current function: F10s1: SIHCED
(Press [E&I3:Il to obtain menu labels again.)

The giidil83 key toggles the trace feature on and off (the feature is on when
you see flid;il8.); off when you see glilil®d). When ji#;il8d is off, the cross-
hairs move freely off the function graph. g&i5 &8 displays their coordinates.
([EIFETR reactivates menu labels; [idil89 reactivates the [iHila..)

I press[BIE EIET to remove both the coordinates and
the menu labels. Pressing any of the menu keys now will
restore the menu labels.
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ETER Methods

The [EIiI&H key brings up a menu box with the several zoom methods.

Center  centers the screen at the location of the crosshairs (the relative
dimensions of the screen remain unchanged).
Boe. .. lets you draw a box to define your new viewing window.

Example

= to make this corner the origin.
Now move the crosshairs over to the point (3,1) (a box is stretched). Press
A8l again—you’ve changed the viewing window to [0,3]x[0,1].

Other zoom options:

In zooms in by the zoom factors shown.

it zooms out by the zoom factors shown.

A—oom I horizontally zooms in by the zoom factor shown.
a—coom Out  horizontally zooms out by the zoom factor shown.
Y-Zoom In vertically zooms in by the zoom factor shown.

VY-Zoom Dt vertically zooms out by the zoom factor shown.
Square squares upthe viewing window (so that 1 pixel represents

equal horizontal and vertical distances) by resetting YRNG.
et Factors. . . allows youto set horizontal and vertical zoom factors (the

option to recenter the screen on the crosshairs.
U=z is an “un-do” key for zooming. It resets the viewing win-
dow to its previous settings.
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The FCN Tools

The menu key Eld# . in (PLOT) offers a box of several interactive tools for
working with functions.

5
Example
First, press (SYMB)and enter F 2l 1= 3<6—F+H, then use FH I, if neces-

sary, to make sureitis the only selected function. Now press JPLOT)(CLEAR]
for default settings, then set FES: to [zt ail and (PLoT).

FS(h): 0

Now try each of the options in the PLOT FCN menu, using this example.

To prepare, trace the graph until the crosshairs reaches: 3. Press [EI3:ll
EoE. & to see the menu box with these options: Fi l‘l’r 2.H¢HIo 615
Note! Re_flo'f h cleat f‘uo‘m}' -_lll_lFt' 4. )28

AlFEa. . . Usder X AXS 5 754638
-5. 99484828
Eutrenun

Finding Roots

Select Bt and press BiIEE. The crosshairs move to the nearest root,
display its value, and record it in a variable named Fioot. . You should see
ROOT: 3.46410161514 at the bottom of the screen. (Press [EI3:118 to get the
menu labels back on screen.)
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Finding Slopes

Move the crosshairs back to the origin. Press BaEiE, select 5loFe and
press L. This finds the derivative of the function at the x-coordinate of
the crosshairs location, displays it, and records it in the variable 51 ope.
You should see *LOPE: -2 at the bottom of the screen. (Press [EIJ:11] to ob-
tain menu labels again.)

Finding Areas

B and select Area. . .. When you press B, the HP 38G
quI prompt you for a starting point (i.e. the lower limit of mtegratlon) Press

488 now and the starting point is #: 1. Now you’re prompted for an end
pomt(l e.the upperlimit ofintegration). Trace overtoii: 3.5 nearthe positive
root and watch as the region between the graph and the x-axis is shaded.

: fil once again to (numerically) compute the definite integral of
the functlon from the starting point to the end point and record this value in
a variable calledAt-=a. You should see fEf: -5.93739583334 at the bottom
of the screen. (Press [&I3:l1] to obtain menu labels again.)

I  TheHrea. .. option computes a definite integral from the
left point to the right point, regardless of which ones you
selected as the start and end points.

To clear off the shaded region left by the At-=a. . . option, just press(PLOT)
to redraw the function graph.
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Finding Extrema

Trace the function until the the crosshairs is near#: -2.5. SelectExt r-emim
and press [iltl & to move the crosshairs to the nearest extremum, display
its coordlnates, and record it in the variable Exttemum. (The HP 38G is
using a built-in root finder on the derivative of your function.) You should
see EXTRM: (-E.B.56666E666671 at the bottom of the screen. (Press [WIFINl
to obtain menu labels again.)

Plotting “Split-Defined” Functions

A “split-defined” function is one whose formula depends upon the value of
the input. For example:

{ if x<1
fix) = 1-x if x>1

You can plot a function like this with the HP 38G’s function plotter in a couple
of different ways:

You could use the expressionFELEI=0HE 1% (L] 1+ 0 1=K 1% 01 1 which
has a value x?¢1+(1 — x)*0, or x?, when x < 1; and a value (x2)-0+(1 -x)*1,or
1 -x, when x> 1. This is exactly what you want. Try plotting this using the
default viewing window.* (If the HP 38G is in connected mode, then the
graph will connect across the jump discontinuity.)

Or, you could use the expression F 7' 1=IFTECH£1, #™E, 1-#1. Youcan
think of this as saying “if x < 1, then evaluate x?, else evaluate 1 —x.”

*Note: To obtain symbols like .*, press (CHARS), highlight the symbol you want, and press .
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Plotting Multiple Functions

Press and enter the following functions: +F1(H1=5TH(H)

SFECRI=CO50E)

SFACE=STHCE - TO50E)

To plot the three functions together in the default viewing window, press

@ PLOT)(CLEAR), then(PLOT). (The plots are either simultaneous or sequential
dependingonif SIMLT is checkedinthe FLIMCT IOM FLOT SETUF)

3

Fl(i): 0

Use ¥ and §4 to switch the jii{il83 crosshairs from graph to graph. You can
use (378 to see the formula for the function currently being traced.

Finding Intersections and Areas Between Two Graphs

If you have plotted two or more functions, then there is an additional option,
Intersect ion, inthe PLOT FCN menu. This option will use the function
currently being traced and prompt you to choose one additional function (or
the #i—H::1:). Pressing Bl will move the crosshairs to the nearest inter-
section point of the two selected graphs, display its coordinates, and record
the coordinates in the variable I =&t .

When you plot multiple functions, the At-=a. . . option also lets you select
another function, and you can then shade the region between two graphs.
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Connected vs. Dot Modes For Graphing

Press Bl 98 & to go to the second page of the FLIMCT I0OH
FLOT SETUF. When COMMECTED is unchecked, at most one pixel per
column will be liton a function plot. When CIOMMECTED is checked, addition-
al pixels are lit to give the graph a continuous appearance. Try an example.

First, make sure that CIOMMECTEL is unchecked. Press and select

SFACEI=SINCEY-CO50E) and unselectF 1 Ca1=5IM0RY andFECHI=COS0HED
Press(PLOT] to see the graph in “dot” mode:

. .
.
. .
. . .
.- .’ .
A 2 & 2 L]
—— — ™ r g ——
- o - .
- - . .
.
- .
. . .
.
.

w0 E [HEML |

To “fill in” the gaps, press to return to the FLIMCTIOW PLOT
SETUF and EIETE CONMECTED mode on the second page. Graph the
function again by pressing (PLOT).

WRIWIR
e

K:0 F3(xx: 0 FEML |

Notice how it appears that “vertical asymptotes” have been drawn in. This
is not really the case—the HP 38G has simply connected the graph across
the asymptotes in this case.

5" Note, however, that if an asymptote or other discontinuity
in the function falls exactly on the coordinate of a column
of pixels, the graph will not connect over the discontinuity,
even when the HP 38G is in connected mode.
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8. Working with Tables

These examples will illustrate some of the tools available when you press

(NUM). All the examples are for Furict iz, but many of the features are
similar for Farametric, Folar, Sequence, Solue, and Statistics,

Press (L), highlightFunict ion and BifiTd. Enter and select four functions:

JFLCHI=SINCHD
SRR I=CO50R)
SFICHI=SINCE Y -TOS 0D

(F4CHI=COS S INCE)

Press to go to the FLIMCT IOW HUMEEREIC SETUF screen. To
reset all the numeric table settings, so that the starting value is 0 and values
are automatically incremented in steps of 0.1, press (CLEAR). Now pressing
will display a table of values for # and all four functions.

i Fl FE F3 F4
o 1 i liMDEF.
1 .0ESE3IH  HESOOHE  1003F4F  G.HEEEHY
2 (1985583 GEO0EEE .B0EPL 4933154
A .BESSE0E  §553385 308362 3.2327EE
M 3ES41E3  HEL0SL  4EEFE3E  2.3552EE
5 MFO4ESS BFPSEEE  GHE3INES  L.EINHET

The directional arrow keys, (8, &, 8, and &), let you move from entry to
entry of the table. Not all of the columns fit, but the screen automatically
scrolls when you use @ to move to the Fi column. New table values are
generated as you scroll either up or down with 8 and §3.

Notice that when you are on a particular table entry, the full precision of that
entry is displayed at the bottom of the screen.
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The NUM Menu and ZOOM Methods for Tables

[cfE8 is a toggle that allows you to switch back and forth between a large
font size and a smaller font size.

[I3358 shows you Independent Wariable # whenyou are in the i col-
umn; it shows you the formula for the function when you are in one of the
columnsF1,FZ F3, orF4.

ELTTEE key brings up a menu box with the several zoom methods. I will
zoom inby the designated zoom factor. [Jiit. will zoom outby the designated
zoom factor. You specify the zoom factor by pressing and editing
MUMZO0M (the default zoom factor is 4).

Example
Scroll down in the# column, highlight the value .3, and press [Ei[i[gl. Select

(ut and pressk |. The table is recomputed so that.3 is still highlighted,
but the step size is .4 instead of .1: W

Oecimal  sets the starting value MUMSTAET to 0 and the step size
MUMSTEF to .1 units (the default settings).

Intecer  sets the starting value MUMSTHET to 0 and the step size
MUMSTEF to 1 unit.

Trig sets the starting value MUM=THET to 0 and the step size
MUMSTEF to approximately nt/24 units. If the angle measure
mode is degrees, then the MUMSTEF is 7.5 degrees.

Un—zoom  is an “undo” key for zoom; it resets the table to its last settings.
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9. Special VIEWS

offers a choice of special viewing screens:  Flot-[etail
Flot-Table
Ouerlay FPlot
Huto Scale
Oecimal
Integer
Trig

Split Screen—Two Graphs

Flot-O=tail gives you a vertically split screen with two copies of your
graph on either side of a vertical divider down the middie of the screen. It
allows you to see a “before” and “after” view of the graph of a function.

Press [&I3:IT] to get all the usual tools. If you press [l and select a
zoom option, the left graph remains unchanged, but the right graph is re-
plotted at the new window settings. You can trace and watch dual cross-
hairs move simultaneously on both graphs. Then use (==t t0 make the
new graph appear on both halves of the screen—in preparation for yet an-
other zoom. And you can repeat this process as many times as you wish!

For example, if you graph F1{r)=5INC# Y in the default viewing window,
then press andselectFliot-0et ail, you can ETER I N to see these
two graphs, side-by-side:
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Split Screen—Graph and Table

Flot-Table gives you a vertically split screen with a graph on the left and
a table of values on the right, allowing you to see both the PLOT and
NUMERIC views of your function. The trace crosshairs on the graph and
the highlight bar in the table move simultaneously, over the same points.

For example, if you graph F1 (= 1=5IMCE) in the default viewing window,
then press andselectF'lot-Table, you will see the graph and table,
side-by-side:

hd Fi

g-.680938 | -.57236
£-.40625 | -.39517

£ "Gogas | 395167
£ 08375 | 573355

zo0f] ] [ FCW JOEFM[ |

Overlaying One Graph on Another

Cuerlag Flot will plot any graph over your last one. For example, if you

plotF10H1=5INC) in the default viewing window, but then press (LiB) and

switch from Funict ion to Paramet-ic, you canuse Duerlay Plot (with

the same window settings) to overlay the graph of #1LTI=5IHCT)
Y1CTI=T

over the old graph, to show the inverse relation:

T: _E.EH iﬂ.lﬂE!ﬁuu'E.Eﬂ) m
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Automatic Scaling

Scroll down to Hut o Sizale and press B 2 or ENTER). Auto Scale will
automatically scale the vertical range for you. It computes a sample of the
values of the function for the FM(: and then sets the 'YREMNG automatically to
include the extreme y-values.

For example, if you plot F11#1=5IMC] at the default settings and then
press and select Aut o=cal ing, you obtain the following graph:

\/

X: 0 F1(%): 0 FHENL|

Special Preset Zoom Windows

Oeizimal setsthe “tick” marks along the x-axis to be one unit apart (i.e. each
pixel width=.1 units). Note that this effectively sets the viewing window back
to its default ranges [-6.5,6.51x[-3.1,3.2].

It ecer sets the “tick” marks along the x-axis to be ten units apart (i.e. each
pixel width = 1 unit).

Tria sets the “tick” marks along the x-axis to be approximately /2 units
apart, and each pixel width is approximately /24 units. Ifthe angle measure
mode is degrees, then Tt"ig sets the “tick” marks along the x-axis to be 90
degrees apart, and each pixel width is is 7.5 degrees.
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10. Parametric Equations

Press (L), highlight Farametric, and press Eifilgl. This automatically
“oresses” (SYMB), and you'll see a title bar, FHEAMETEIC S4YMBEOLIC
"W IEL, with a list of your parametric equations. There are 10 dedicated
pairs of parametric equation variables, #1, 1'1, K&, Y&, ..., ¥9, 1", HH, YH.
You can use the directional arrows @8 and §3 to scroll through the entire list.

Independent Variable Key

When Farametic is activated, provides the variable T.

SYMB Menu

A is a “toggle” that selects or unselects the highlighted equation. You

can select any or all pairs of parametric equations i1, i'1, ..., #H, V'H.

&l is simply another (T] key for typing convenience.

=1 1158 will show the highlighted parametric equation in typeset, “textbook”
format (just as E,115E does on the HOME screen).

will evaluate any other variables (except the independent variable
T) or equations used in the formula of the highlighted parametric equation.

Use to erase the highlighted pair of parametric equations; use
to erase all the parametric equations.
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Plotting Graphs and Making Tables for Parametric Equations
Example: x(#) = rcost and y(¢) = tsint forr 0<t<2m

Highlight # 10T = and type (XT.e]*JCOS|X.T.e[ENTER). Highlight Y1(T)= and
type (XT.o[*JSIN[XTeJENTER). You should now see @10 TI=T*C050T)
SYLCTI=T#EINCT)
The 4 indicates that#1 T and'f'1 T are selected for graphing or tabulat-
ing. Note that parametric equations are checked in pairs; when you select/
deselect one member of the pair, the other is also selected/deselected.

Press to getthe FAEAMETREIC S%MEOLIC SETLF screen,

where you can set the angle measure mode for your parametric equations.

5" This angle measure mode is distinct from the one used by
your HOME screen for computations.

If it is not already indicated, [H,l!|1lg radian mode for this example. Then
press to return to the list of parametric equation formulas.

brings you to the FAEAMETE IC FLOT ZETUF screen. Here
you'll see your window settings for MG and 'EMG. Since both x and y are
considered functions of an independent variable (¢), you also see settings
for the parameter T: TEMG is the domain of the parameter T; and TSTEF is
the increment size used to step through the values for T.

To reset all the plot settings, so that the center of the screen is at the origin,
coordinate axes are shown, with each axis tick representing one unit, and
each pixel valued at 0.1 unit, press (CLEAR). The default TEM[ is [0,12], with
a TSTEF of 0.1. The default #RMG is [-6.5, 6.5]; the default 'RMG is [-3.1, 3.2].

To change the upper limit of the TEMG to 27, use the directional arrows to

highlight 1Z and type 2)m|ENTER). The decimal approximation of 2 is
automatically calculated and used to fill in the slot.
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Pressing now displays the graph traced by #1(T1=T#[5(T) and
TY1CTI=T#5INCTY in the default viewing window:

Both the value of the parameter T and the coordinates L1 0T, 10T are
shown as you trace the curve with € and @. You can trace beyond the
original domain in either direction.

Press [RI3:11] to see the rest of the menu.

ELTTER brings up all the same zoom features found for Funct ion (for a
description, see Section 7 on working with graphs).

iii1:183 can be toggled on or off. When jiiililgd is off, then [ &l will show
the coordinates of your “free-floating” crosshairs. When giiild] is back on,
then EXEeR®H will show both T and the coordinates of the corresponding point
on the curve again.

T353R shows you the formula for the currently traced parametric curve.
When more than one parametric curve is plotted, the directional arrows 3
and §3 will move the crosshairs from curve to curve.

Press [EI3:I1] again to remove both the menu labels and the coordinates.
Pressing any of the menu keys will bring the menu labels back again.
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Pressing brings you to the FHEAMETE IC HUMEREIZ SETLUF
screen. To reset all the numeric table settings, so that the starting value is
0 and values are automatically incremented in steps of 0.1, press (CLEAR).

now displays a table: T %1

0 0

.0995004]. 0099833
.1960133]. 0397339
.2866009|. 0BEG561
.3aB4244|. 1557673
.43874913].2397128

The same Ei[iTEl features are available here as in Funict ion (see Section
8 on working with tables).

i changes the font size used for displaying the table.

[T3358 shows you Independent Yariable T orthe formula forthe para-
metric equation, depending on which column you have highlighted.

Press to get a menu of special viewing screens:  Flot-[etail
Flot-Table
Choerlag Plot
Huto Scale
Oecimal
Intecer
Trig

Flot-Oetail gives you a vertically split screen with copies of your graph
on either side of a divider, allowing a “before” and “after” view of the graph.
Flot-Table gives you a vertically split screen with a graph on the left and
a table of values on the right of a divider. The trace crosshairs on the graph
and the highlight bar in the table move simultaneously over the same points.
Foradescriptionof luer-1ayg Flot Auto Scale Decimal, Intecger, and
the Trig that is usable with Faramet-ic, see Section 9 on special views.
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Guide to PARAMETRIC SETUP Screens

@ v8)brings you to FREAMETREIC SY'MEOLIC SETUF, where you

set the angle measure mode for working with parametric equations.

358 PARAMETRIC SYMEDLIC SETUP S8
ANGLE MEARSURE: [SETs b= g

CHOOSE ANGLE MEASURE
M (T I I I

328 PARAMETRIC MUMERIC SETUP 3588
MUMSTART: |5
MUMSTEP: .1

NUMTYPE: AHutomatic
NUMZDOM: 4

ENTER STARTING VALUE FOR TRELE

EmT] | | [PLOTH] |

@~umbringsyoutoFARAMETRE IC HUMERIC SETLF, where you set

up parameters for building a table of values for parametric equations.

MM=THET: the starting value for T
MUMSTEF: the step value (increment) for T
MLIMTYPE:

Hut.omat ic to have the HP 38G generate values for T

Build Your Dunlets you fill in the values for T

MU 00

the zoom factor for your table

@rLo7)bringsyouto FARAMETREIC FLOT SETLIF, where you can set
the dimensions of the viewing window for graphing and the modes that
controlhow graphs are displayed. There are two pages of settmgs here you

move between the two screens with g

PARAMETRIC PLOT SETUP

TrnG: SN 12

TSTER: . ]
¥RNG: =5, 5 5.9
YRNG: =3, 1 3.2

ENTER MINIMUM TIME VALUE

44

EMT] | PRSEW (| [ |
— |

PARAMETRIC PLOT SETUP

RTICK: YTICK: 1

¥ SIMULT _INV. CRD3S
¥ CONMECT _ LRABELS

¥ AXES _ GRID

ENTER HORIZONTAL TICK SPACING
(BT  faprsE | ] |
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Onthe first page of the FAHEAMETREIC FLOT SETLUF are your window
settings:

TEMG: TMIM and TIMHH (minimum and maximum values of T)
TSTEF:  increment size used to step through the values of T

iMG: AMIM and HIMH (left and right edges of the viewing window)
YREMG: YMIM and TR (lower and upper edges of the viewing window)

To change a highlighted setting, either type in the value you want or press
2 -11E] and edit the current setting. When a choice of options is available,
a [&;11'kq key appears, which gives you a menu box of available choices.

or (ENTER) to make the change, or [l 148 or (ON) if you change your mind. If
you press the setting is automatically changed to a default value.

The second page ofthe FAREAMETE IC FLOT SETLIF hasthe settings
for the tick marks on the axes as well as “check blanks” for your graphing
modes:

il ICK: the spacing of the marks on the x-axis

YTICE: the spacing of the marks on the y-axis

SIMULT check for simultaneous graphing or don’t for sequential
COMMECT check for connected graphing or don’t for “dot” mode
HAES check to show the x-axis and y-axis

INW. CEO5S  check for inverted “crosshairs” (show white on dark)

| ABELS check to have axes labeled with their ranges

LREIO checkto have lattice points plotted (points that line up with

the tick marks on both axes)

The default values for all plot settings are shown in the screens illustrated.
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11. Polar Equations

Press (LiB), highlight Polar, and press Eil:lifil. This automatically “presses”
and shows the title bar, FOILAE SYMBOLIC W IEW, with a list of
your polar equations. There are 10 dedicated polar equation variables 1,
FE, E3, ..., B9, EH. You can use @ and §@ to scroll through the entire list.

Independent Variable Key (XT.s)

When Polar is activated, provides the variable H.

SYMB Menu

.........

i is a “toggle” that selects or unselects the highlighted equation. Any
or all of the polar equations 1, Bz, ..., E9, EH can be selected at any time.

B is simply another H key for typing convenience.

=1, '3 E will show the highlighted polar equation in typeset “textbook” format
(just as 138 works on the HOME screen).

will evaluate any other variables (except the independent variable
H) or polar equations used in the formula of the highlighted polar equation.

Use to erase a highlighted polar equation; use to erase all the
polar equations.
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Plotting Graphs and Making Tables for Polar Equations

Example: Consider r(6) = 3sin(2.56), for 0 < < 4r. Highlight E1{H)= and
type (31>JSIN 2] - [5)X.T.6)ENTER). Youshould see: +F1HI=35IMN(Z, S5+0)

The + indicates that R1H2 is selected for graphing or making a table.

Press to get the FOLARE SYMEOLIC SETUF screen, where

you can set the angle measure mode for your polar equations.

I°  NOTE: This angle measure mode is distinct from the one
used by your HOME screen for computations.

If it is not already indicated, [&,1!]1kd radian mode for the purposes of this ex-
ample. Then press to return to the list of polar equation formulas.

brings you to the FLILARE FLOT SETLIF screen, where you will
see your window settings for »FMi and YEMNG. Since the radius, r, is con-
sidered a function of the polar angle, 6, you also see settings for A:

HREMG is the domain of the angle B.
H=TEF is the increment size used to step through the values for H.

To reset all the plot settings, so that the center of the screen is at the origin,
coordinate axes are shown, with each axis tick representing one unit, and
each pixel valued at 0.1 unit, press (CLEAR). The default HEML is [0,2x], with
abH5TEF of n/24. The defaultiFMG is [-6.5,6.5]; the default 'FMG is [-3.1, 3.2].

To change the upper limit of the HEME to 4n, use the directional arrows to
highlightf. #3313, . . , and type (4 )J))ENTER). The decimal approximation
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now displays the graph of 1 (H)=23%5IMN(E, 5#B) in the default view-
ing window:

Rl(a): O

The value of the angleH and the radiusF.1 CH) appearas you trace the curve
with € and . You can trace beyond the original domain in either direction.

Press [GI3:11] to see the rest of the menu:
ETTEH offers the same zoom features as does Funizt ior (see Section 7).

can be toggled on or off. When Rii83 is off, then [ffaea will show
the rectangular or Cartesian (x,y) coordinates of your “free-floating” cross-
hairs. When jidil8.] is back on, the L@l will show the polar coordinates
H and F! of a point on the curve again.

[T3E5E shows you the formula for the currently traced polar equation. When
more than one polar equation is plotted, the directional arrows 8 and §2 will
move the crosshairs from curve to curve.

Press [EI3:1T again to remove both the menu labels and the coordinates.
Pressing any of the menu keys will bring the menu labels back again.
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Press brings you to the FLILAE. MHUMEFRIC SETUF screen. To
reset all the numeric table settings, so that the starting value is 0 and values
are automatically incremented in steps of 0.1, press (CLEAR). Pressing
now tabulates values forH and F1(H2:

Bl |

0

. 4ddllq
1.438277
2.044915
g.524413
2. 46954

[El& changes the font size used for displaying the table.

13358 shows you either Independent. Variable B orthe formulaforthe
polar equation, depending on which column you have highlighted.

Press for a menu box of special viewing screens: Flot-[ietail
Flot-Table
Oer-1ag Flot
Auto Scale
Oecimal
Integer
Trig

Flot-DOetail gives you a vertically split screen with two copies of your
graph on either side of a divider, allowing you to see a “before” and “after”
view of the graph of a polar equation. Flot-Table gives you a vertically
split screen with a graph on the left and a table of values on the right of the
divider. The trace crosshairs on the graph and the highlight bar in the table
move simultaneously, showing you the same point.

See Section 9foradescription of ler-1ay Flaot Huto Scale,Oecimal
Integer, and the Trig that can also be used with Fialar.
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Guide to POLAR SETUP Screens

brings you to FOLAR SYMEOLIC SETUF, where you set the
angle measure mode for working with polar equations.

POLAR SYMEDLIC SETUP POLAR MUMERIC SETUP
ANGLE MEASURE: CERIE NUMSTART:
NUMSTER: . 1
HUMTYPE: Hutomatic
NUMZOOM: &
CHOOSE AMGLE MEASURE ENTER STARTING YALUE FOR TABLE
-m_-_-l [EniT [ [ | [rLOTe] ]

brings you to FOLAR HUMEEIZ ZSETLF, where you set up
parameters for building a table of values for polar equations:

MM=TAET : the starting value for B

MUMSTEF: the step value (increment) for H

MUMTYPE: Hutomat ic to have the HP 38G generate values forH
Build “Your Chanlets you fill in the values for B

MUIMZ000: the zoom factor for your table

brings you to FLALAE FLOT SETLIF, where you can set the di-
mensions of the viewing window for graphing and the modes that control
how graphs are displayed. There are two pages of settings here; you move
between the two screens with & & and

POLAK PLOT SETUP POLAR PLOT SETUP

ernG: NN ©.22218.. RTICK: YTICK: 1

osTER: . 130599,  SIMULT _INY. CROSS
HRNG: =5, 5 6.5 « CONNECT _ LABELS
vRNG: —3, 1 3.2 ¥ AHES _ GRID

ENTER MINIMUM & YALUE ENTER HORIZONTAL TICK SPACING
(BT | | PrEw | | | [ EMT]  JapPase | | |
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Onthe first page of the FOLAE FLOT SETLF are your window settings:

HEMEG: HMIM and HIA (the minimum and maximum values of A)
HZTEF:  the increment size used to step through the values of &
MG #MIMN and #fH: (left and right edges of the viewing window)
Y REMG: 'YMIM and 1A (lower and upper edges of the viewing window)

To change a highlighted setting, you can either type in the value you want
or press E3iE and edit the current setting. When a choice of options is

available, a [#;|!1k] key comes up, and pressing it gives you a menu box of
available choices. Use the directional arrows 8 and §3 to select the option

you want. In all cases, you press [!| 88 or to make the change and
;1. 195 or (ON) if you change your mind. If you press (DEL), the setting is auto-
matically changed to a default value.

The second page of the FOLAFE. FLIOT SETLF has the settings for the
tick marks on the axes as well as “check blanks” for your graphing modes:

i ICk: the spacing of the marks on the x-axis

YTICK: the spacing of the marks on the y-axis

SIMULT check for simultaneous graphing or don’t for sequential
CONMECT check for connected graphing or don’t for “dot” mode
HAES check to show the x-axis and y-axis

INV. CROSS  check for inverted “crosshairs” (show white on dark)
LABELS check to have axes labeled with their ranges

LEID checkto have lattice points plotted (points that line up with

the tick marks on both axes)

A a8, L key allows you to toggle on or off any of the plot mode settings.
The default values for all plot settings are shown in the screens illustrated.

11. Polar Equations 51



12. Sequences

Press (UB), highlight S=quence, and press Eifildil. This automatically
“presses” (SYMB), so you'll then see a title bar, SERLIERHCE SYMBOLIC
" IEL, with a list of your sequence definitions. There are 10 dedicated se-
quence variables, 11,11z, ..., /9, JH. You can use 8 and §3 to scroll through
the entire list. To allow recursive definitions, you will see “slots” for specify-
ing the first one or two terms of a sequence.

Independent Variable Key,

When Sequence is activated,pressing provides the variable H.

SYMB Menu

Pressing offers the menu items E311ig Fds

g -UlE sends the highlighted formula or term to the Editline where you can
_ or (ENTER] to enter the edited version and press |4l [48
or (ON) to restore the original.

A is a “toggle” that selects or unselects the highlighted sequence. Any
or all sequences 11, LIZ, ..., IH can be selected at any time.

104115 will evaluate all sequence definitions and variables (except the inde-
pendent variable M) used in the selected sequence. Also, when a sequence
formulaline is highlighted, some menu keys offer typlng alds Forexample,
upon highlighting 11 (M=, you'll see EHEIEH M

To erase a highlighted sequence formula or term, press (DEL). To erase all
the sequences, press .
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Plotting Graphs and Making Tables for Sequences

Perhaps the simplest kind of sequence is one where a formula describes the
Nth term as a function of N. For example, the geometric sequence

, L, 1 1
2 4 8

can be described in “closed form” by the formula U, = §1v7

To examine this sequence, use § and g3 to highlightlI1 (M= and then type
X.T.6]=]1JENTER). You should see: +111¢171=1
JNCEI=5

JULCMI=1E%H-1)

The 4’s indicate that the sequence L!1 is selected for graphing or making a
table. Note how the values forthe firsttwo termsl11 011 and 1 () are auto-
matically computed and displayed.

Press to get the SERLIEHCE SYMBOLIC SETUF screen,
where you can set the angle measure mode for sequences, if necessary. If
it is not already selected, 4,111l radian mode for this example.

I NOTE: This angle measure mode is distinct from the one
used by your HOME screen for computations.

Press to return to the list of sequences, and then @ (PLOT) to go to the

SECIIEMCE FLOT SETUF screen. Here are your window settings for
“FEMG and YREMG. MENG is the domain (in positive integers) of the index, .
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To reset all the sequence plot settings, so that the coordinate axes are
shown, each axis tick represents 1 unit, and each pixel is valued at 0.1 unit,
press (CLEAR). The default MFMG is the set of positive integers 1, 2, 3,... ,24.
The default #FMG is [-2, 24]; the default YRMG is [-2, 10.6).

Since 2_11V_1 < 1 for all positive integers N, set the TEM to [-.2, 1.06].

The default sequence plottype (SELFLOT:)is5t airStep. Press(PLOT)now
to see a stairstep plot of LI1 (M1=1-F*(N-11 in the default viewing window.

=

N:1 U1CN): 1 R

Both the value of the index, N, and the value of the Nth term, LI1 LN are
shown as you trace the stairstep curve with € and §. You can trace beyond
the original upper limit of N but you cannot trace below N = 1.

Press [EI3:11] to see the rest of the menu:

il gl brings up all the same zoom features found for Function (see section
7 on working with graphs for a description).

2l will show
the coordinates of your “free-floating” crosshairs. When kilidil84 is back on,
BT eA will show both M and the value of the Nth term, U1CH}, on the
stairstep curve again.

jii185 can be toggled on or off. When jliilil#3 is off, then Eff e

[I33ER shows you the formula for the currently traced sequence. When
more than one sequence is plotted, the directional arrows g8 and §3 will
move the crosshairs from stairstep to stairstep.

Press [@[3:11§ again to remove both the menu labels and the coordinates.
Pressing any of the menu keys will bring the menu labels back again.
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Press brings youto the SECIIEMCE HLUMERIC SETUF screen.
To reset all the numeric table settings, so that the starting value is 0 and

values are incremented in steps of 1, press (CLEAR.. Now will display
a table of values for M and LI1 (M3

The same Ei[iTil features are available here as in Funct icr (see Section
8, Working With Tables).

21:1c8l changes the font size used for displaying the table.

IT3358 shows you Independent Yariable T orthe formulaforthe para-
metric equation, depending on which column you have highlighted.

Press to get a choice of special viewing screens: Flot-[iztail
Flot-Table
Choerlag Flot
Huto Scale

Flot-Oetail gives you a vertically split screen with two copies of your
graph on either side of a vertical divider, so you see a “before” and “after”
view of the sequence’sgraph. Flot-Table gives you a vertically split
screen with a graph on the left and a table of values on the right of a vertical
divider down the middle of the screen. The trace crosshairs on the graph
and the highlight bar in the table move simultaneously over the same point.
See Section 9 on Special Views formore onIuet-1ay Flot, Auto Sicale.
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Series

A seriesis a sequence of partial sums. For example, the Nth term of the har-
monic series is .
J=1 J

Press and highlight UZCH). Press for a menu of special char-
acters—handy for retrieving the symbol you’ll need. Use the directional
arrows to highlight Z (fourth character from the left, second row). Then press
&4 to see the symbol “echoed” to the Editline: &

Andkeyintherestofthe series: (J(A..z] J]CHARS)= e (1 " JA-ZIN- 1)/
(A_Z][ JJENTER).

Now you can look at a table of values or a plot of the partial sums—just like
any other sequence.

Iterative Sequences

You can also define a sequence iteratively or recursively with the HP 38G.
For example, a certain sequence derived from Newton’s Method can be
defined iteratively as:

u 1
u =2, u = _nl +

1 n 2 u,,_l

We can define it just this way on the HP 38G. In (SYmB), highlightI2.1 ) and
enter & for it. Then skip U30Z) and enter the formula for LIZCH:

LBCM)=20M-1)-F+1-U30H-12

Using (NUM), you can see how quickly this sequence converges to V2.
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Cobweb Plots

Iterative sequences are nicely displayed using a cobweb plot. In a cobweb
plot, the first term of a sequence u, is located as the point (u,,4,) on the line
y=x. This point is connected with a vertical line segment to (u,,u,), which
is, in turn, connected with a horizontal line segmentto (u,,u,). This process
continues, forming a web of line segments connecting (u,,u,) to (u,,u,) to
(u,.u,), etc. If the sequence converges, the web closes in on a single point.

For a cobweb plot of the sequence just defined, first press and select
lJ= (and deselect all other sequences). Press for the SERLEMCE
FLOT SETUPR. Highlight SECPLOT and EME Cobuweb. Set the viewing
window to [-.4,4.8] x [-.4,2.12] and press(PLOT)to see the cobweb plot. (Note,
also, that if you trace the cobweb plot near the point of convergence, you
can IR In to see more detail.)

N:1  U3CNX: B HENL

Example

Enter this additive Fibonacci sequence: 4111=1
402 0=1
L CM =g CN=1 0+ E =20

And this Fibonacci sequence of ratios: 1J21(11=1
50E1=1
USCH =044 0N=-11)
1+V5
2

You can examine its behavior numerically via or graphically via(PLOT).

The |7 sequence converges at the golden ratio

12. Sequences 57



Guide to SEQUENCE SETUP Screens

@ vB)brings youto SERUEHCE =4YMEOL IC SETUF, whereyoucan
set the angle measure mode for working with sequences, if necessary.

385 SEQUENCE SYMEDOLIC SETUP $588E
ANGLE MERZURE: [SEmIRE] g

CHOOSE ANGLE MERSURE

[ lcwooz] ] [ | |

385 SEQUENCE NUMERIC SETUP S35
NUMSTART: |}
MNUMSTER: |

NUMTYPE: RAutomatic
NUMZOOM: 4

ENTER STARTING VALUE FOR TAELE

ETf ] f  feioTe] |

brings you to SERUEHCE HUMERIC SETUF, where you set

up parameters for building a table of values for parametric equations.

MLIM=THRET: the starting value for M

MUMSTEF: the step value (increment) for M

MUMTYPE: Automat ic to have the HP 38G generate values for M
Biuild “Your Ownlets you fill in the values for M

MUMZ00M:  the zoom factor for your table

brings you to SERLIEHCE FLOT SETLF, where you set the

dimensions of the viewing window for graphing and the modes that control

fault values for all the plot settings are shown in the screens illustrated.

SEQUENCE PLOT SETUP
SEQPLOT: ,
NENG: 1 24
RRNG: —2 24
YRNG: —2 18.6

CHOOSE FEQUENCE PLOT TYPE

58

SEQUEMCE PLOT SETUP
RTICK: YTICK: 1
¥ SIMULT _INV. CROSS
¥ ARES _LRBELS

_ GRID

ENTER HORIZONTAL TICK SPACING
[EnT]  [aPasE | | |
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Onthefirstpage of the SECIIEMCE FLIOT SETLF are window settings:

SECIPLOT: [EILE between St airstep and Cobueb

MEMG: MIMIN and MIHS (minimum and maximum values of index M)
RMG: alMIN and wlMH: (left and right edges of the viewing window)
YEMEG: Y1MIMN and ‘A (lower and upper edges of the viewing window)

To change a highlighted setting, you can either type in the value you want
or press E3UiE and edit the current setting.

When a choice of options is available, a [#;11k5 key comes up, and pressing
it gives you a menu box of available choices. Use the directional arrows 8
and §@to select the option you want. In all cases, you press§  [ol§
to make the change and [d;1.[45 or (ON) if you change your mind. If you press
the setting is automatically changed to a default value.

The second page of the SEGLIEMCE FLOT SETLF has the settings
for the tick marks on the axes and “check blanks” for your graphing modes:

el ICE: the spacing of the marks on the x-axis

YTICK: the spacing of the marks on the y-axis

STFLT check for simultaneous graphing or don’t for sequential
H+ES check to show the x-axis and y-axis

LEID check to have lattice points plotted

INV, CEDSS  check for inverted “crosshairs” (show white on dark)
LABELS check to have axes labeled with their ranges (points that

line up with the tick marks on both axes)
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13. Solving Equations

The oo lue ApLet lets you find roots of expressions and solve equations. To
activate it, press(LiB), highlight 5ol ue, and press Blifiliil. Atitle bar, ZOLY

= MBOLIC WIEW, appears, with a list of your expressions/equations.
You get 10dedicated variables,E1,E¥, ... E9, EH (use 3 and §@ as needed).

Independent Variable Key (X.T.6)

When Siolue is activated, provides the variable . However, you can
use any real variables you wish in your equations.

SYMB Menu

, i or to enter the edited version and press
51,198 or to restore the original.

a8, 18 is a “toggle” that selects or unselects the highlighted item. Note that,
unlike the Funict ion, Parametric, Polar, and Sequence ApLets, only
one of the expressions/equationsE1,EY, ...,E9,EH can be selected at once.

&l is a key provided for typing convenience.

=1L 5 will show the highlighted expression/equation in typeset, “textbook”
format (just as ELlEH works on the HOME screen).

will evaluate the expression/equation for all values of the variables
used in the highlighted expression/equation.

erases the highlighted expression/equation; erases all of them.
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Analyzing an Expression in One Variable

Highlight E1 and type: (A-Z]X]x"[2]J=[3). You should see: +E1: #*F-3
Now press to go to the SOLWE HLUMERIC %IEW, where you can
substitute a value for /s. The HP 38G will use this value as an initial seed
to find a root of this expression—a value for i such that ™22 is zero.

Try this: With the slot for i highlighted, type in an initial seed value of 5 and
press B[4 (so thatyouseeii: 7). Now press ENTEHS. The little hour-
glass annuciator appears briefly, then the solution, #i# 1. F3ZHSHEHSY

Different roots may be found by changing the seed value. For example, with
42 highlightedinthe SOLYE MUMER I % IEM, typem EnTeR) ETEE.
The result is the other root of X2 -3 =0: Il B v 1 P

Some more about the rest of the menu in the SOLYE HUMEREIC W IE:

i allows you to edit the current value of the highlighted variable.

IS5 B gives youinformation about the quality of your solution. Press it now

and you’ll see a box with this data: L
1. P 2EHSRBE DY
Lt‘l‘":l
The Zer 0 indicates that the displayed value of i is a root (i.e. it satisfies X2
-3 =0, to 12-digit accuracy).

Note, however, that there are two other possible messages you can obtain
in the INFO box:

A Sion Feuversal message indicates that the value of the expression
changes sign (positive to negative or vice-versa) when there is a change in
the last digit of the displayed value of 1. If the expression is that of a contin-
uous function, this means the i-value is within one digit of a root.

An Extremum message generally indicates that the displayed value of &
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minimizes the absolute value of the expression, but that no sign reversal
has been obtained.

13:1F1 is a key available in case your expression or equation contains so
many variables that you need more than one screen for all of them.

[I3358 displays the current expression or equation in typeset form—as
k15 does in the HOME screen.

U5 When you return to the HOME screen after using the
=olue AplLet, any real variables used will still have their
last values shown in the SOLVE MUMEEIC WIEHW.
For example, if you return to the HOME screen now and

=cC3

type (A.Z)XJENTER), you will see —1. ¢ 3ZHSHEH DY,

Analyzing an Equation with Several Variables

Another example: Return to the SOLYE SYMEOLIC W IEWM via (Syms).
Then highlight E¥ and type (ENTER).
You will see this: E ::“'”f_ 3

JEZ:AMI-EER=CE+E
Notice that the 4" has automatically been turned off onE1 because only one
equation or expression can be checked at a time.

Use (NUM)to go to the SOLYE MUMERIC % IEW. Thereisaslotfor each
of the three variables in the equation. Enter these values: H:*

(I

You can solve for any variable—say, E—using the other variables’ values:

Highlight B 4, and press El'[HH3 to see H: 3
B: -2, HEEEEEEERE]

C: -5

The value originally stored in B was used as a seed for the numerical root
finder (note the effects of round-off precision).
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Using(PLOT) with the Solve ApLet

For best results, you should use (PLOT) on an equation that has been simp-
lified so that all variables appear only on the left side of the equation. For
example, you can take the equation

(EZ: Ar3-2eB=CA2+6

ittobe  EZ: A*3-E=B-C E-6=H

or, even simpler: JEZr AR3-F=B-CE-6
because, in this form—where the right-hand side of the equation is =H—it
is not necessary to include it at all.

Next, press andfillin A=

im
|I
I: 5

I

Now highlight, say, B, and you can press(PLOT) to see the left-hand side of
the equation plotted as a function of E. That is, the horizontal axis repre-
sents B as independent variable, with A =3 and C = -5. Thus, the plot is
actually

Y=3-2B-(-5)7*-6 or Y=-2B-4

Sure enough—the plot shows the graph of aline. If you trace the graph, you
will see values of B and the expressionEZLE ) shown. Andif you press
while tracing, you will see the current trace value of E substituted (that is,
the table will have highlighted the row corresponding to the last location of
the crosshairs).
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Guide to SOLVE SETUP Screens

brings you to SOLNYVE S%MEOLIC SETLF, where you set the

angle measure mode for working with equations.

SOLYE $YMEOLIC SETUP
ANGLE MERSLRE: [SERMERE

CHODSE ANGLE MEASURE
I (T I A N

Thereis no SLYVE HUMERIC SETUF. However, brings you
to=OLYE FPLOT SETLR, whichisidenticaltothe FILIMCT IO PLOT
=ETLIF, allowing you to set up a viewing window for graphing the values
of an expression with respect to one variable. There are two pages of

BcoNMECT _INV. CROSS
o RKES _LRBELS
_ GRID

YTICK: 1
RES: Detail

ENTER MINIMUM HORIZONTAL VALUE
(BT ] [ Prcew ]| | |

CONNECT PLOT POINTS?
| |woHk[aPasE | | |

To set the default settings for plotting, press (CLEAR).

Onthefirstpage ofthe SOLWE FLOT SETLIF are your window settings:

iRM: AlMIN and #lMHA (left and right edges of the viewing window)

TRMG: YTIMN and¥TH (lower and upper edges of the viewing window)

alICK:  the spacing of the marks on the x-axis

YTICE:  the spacing of the marks on the y-axis

FES: plot resolution (Fast et plots every other pixel; et ail plots
every pixel)

To change a selected setting, you can either type in the value you want or
press [@31i and edit the current setting.
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When a choice of options is available, a key comes up; pressing it
gives you a menu box of available choices. Use the directional arrows 8
and §3to select the option you want. In all cases, you press B[t or (ENTER
to make the change; or [&:1, {48 or if you change your mind.

If you press (DEL), the setting is automatically changed to a default value. The
default values for all settings (except FES:) are shown in the screens
illustrated opposite.

5" We strongly suggest that you usellet.ail resolution for
most of your graphing work. The gain in accuracy far out-
weighs any speed benefit gained with F 3=t £t~ resolution.

The second page of the SOLYE FLOT ZETLUF has “check blanks” for
your graphing modes:

STMULT check for simultaneous graphing or don’t for sequential
COMMECT check for connected graphing or don’t for “dot” mode
HHES check to show the x-axis and y-axis

INY. CREOSS  check for inverted “crosshairs” (show white on dark)
LABELS check to have axes labeled with their ranges

LEID checkto have lattice points plotted (points that line up with

the tick marks on both axes)

ALRdH 1 key allows you to toggle on or off any of these plot mode settings.
(The default settings are shown in the illustrated screens.)
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14. Working with Complex Numbers

On the HP 38G, the arithmetic keys perform different operations depending
on the type of mathematical objects involved. In this section, you'll see how
complex numbers are handled by the calculator.

Entering Complex Numbers

You can enter a complex number either as an ordered pair, (a,b), or in
algebraic form, a+bi.

Enter 2+3i as an ordered pair: (]2 3)ENTER [t 3]

Note how the right parenthesis was added for you.

Enter -4+5i algebraically: (-X]4]+5 @) A-21JEnTER) —4+5i

(=4, o)
Note that i is recognized as the complex number [H, 1. Note also how,
regardless of the form in which you enter a complex number (ordered pair
or algebraic), the result is always shown as an ordered pair.

Storing Complex Numbers
There are 10 variables designated for complex numbers: £1, 22,23, ..., £9,

£H. To store a complex number, you must use one of those variable names.
For example:

(O ED) B (2 1IPZ1

..
N
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Computational Examples Using Complex Numbers

To try the following examples, you can either type in the complex numbers

as shown or use the g8l feature.
Addition: (7, 30+0-4, 5]
L=y )
Subtraction: Ly 30-0—%4, 5]
I El_! _: |
Multiplication: [y 3)#0—4, 5
L=z =)
Division: L1, 50-0F, =3)
=1, 1)
Exponentiation: [H, ¥13
LH, -5
Modulus (absolute value): HESC3-41)
C
.

Press and select the Lomp 1 22 menu to find other operations for work-
ing with complex numbers.

Argument: HREGOC-1, 103

U5°  This is the polar angle, 6, that a ray drawn from the origin
to the point makes with the positive x-axis. The value will
depend on whether your HOME screen is in degree or
radian mode (the example uses degree mode).

Conjugate: COM 2410
Lo )
Real part: FEC3-41i2 ]
Imaginary part: IMC3-412 )
—
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15. Working with Lists

Many HP 38G operations can be applied to entire lists of elements.

Entering Lists

A liston the HP 38G is indicated like this,L » s+ . . 1, by braces, with
elements separated by commas. For example, to enter a list of the first 6

positive even integers, press ..n.nanﬂn.ﬂn
You should see this: L &t By 8y 16, l._

[ |__-| “'}5 tlgl |:|, ].l'j-u ].E ::
Notice how the right brace is added automatically for you.

Storing Lists

There are 10 designated variables for lists: L1,L¥, L3, ...,L9,LH. To store
a list, you must use one of these variable names. For example, to store the
above list, press i (A-Z[l0(7):  AnskLl

{ E_! q'_ll El_! E:! ].Ell

List Catalog

The HP 38G also has a convenient catalog and editor for your ten list varia-
bles. Press to see the LI=ZT CHTHLIIG. This scroll-down menu
shows all of your lists and their lengths. (Every undefined list variable is, by
default, an empty list,* I, withLength H.) If you have not stored any lists

other than the above example, you will see: L1 Lemgth &
L¥  Lenoth H
L3 Leroth H
L4 Lemath H
LS Lerath A
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List Editor

WithL1 Lenath & highlighted, press B dE@. The title bar shows L1 at
the top, and the elements of the list are now displayed vertically with labels

indicating their positions: 1: 7
S
I
S I
¢ IH

Not all the elements are in view, but you can use f§ and §3 to scroll through
the list and see each of the elements. Use §@ to see ¢ 1%. Notice how
he “bottom” of the list is indicated by a horizontal shaded bar.

To edit an elementin the list, highlight it and press @3 1ligg. This will copy the
element to the Editline, where you can make changes. When you finish,
press E or (ENTER—or, if you change your mind, use [#1:[18 or (ON).

To replace an elementin the list, highlight the position and start typing. The
new element appears on the Editline; completes the replacement.

To insert a new element in the I|st highlight the position where you want to
insert the element and press gl k58 (To add an element on the end of the
list, highlight the horizontal shaded bar at the end.) The Editline becomes
active and you can type in your new entry. When you finish, press !l
or (ENTER}—or, if you change your mind, press [H:l;148 or (ON).

To delete an element from the list, just highlight it and press the key.

To delete all the elements from the list (i.e. to make it empty), press (CLEAR).
A message box will ask you if you are sure you want to clear the list, offering
g8 and [ =73 keys for your response.

=" When you finish editing or examining the list, either press
(LsT)again to return to the LI=T CHTAHLIDIG, or press
to return to the HOME screen.
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Creating a List in the Catalog

To store a new list, L2, directly into the LIST CHTHLIOG, press [UsT),
highlight L, and press BISTi#. You will see LY in the title bar at the top of
the screen and the wordsEmrty Li=t. Simply type in the elements of the
new list, pressing after each one.

For example, to enter the list of the first six prime numbers into L%, just type

(2)]ENTER)(3JENTER](5 JENTER)(7 JENTER)(1 ] 1 JENTER ENTER). Whenyoufinish,

press again and see that you now have: L1 Length &
LZ  Lenoth &
L2 Length H
L4 Lenoth H
LS Lenath H

Try one more example. Enter into list L3 the first 10 positive integers as
elements: Press g3ik&, then (1)ENTER)(2)JENTER)(3ENTER)(4 JENTER)(5 JENTER)
(6 JENTER)(7 JENTER)(8 JENTER](9 JENTER)(1 ) 0 JENTER).

Again, press to see the LIZT CATAHLIDG:

Ll Lensth &
LY  Lenath &
L3 Length 1H
L4 Length B
LS Lenath ©
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Computational Examples Using Lists

These examples use the listsL1, L, and L3 that you just stored. To recap:

Llist & 46,5, 16, 12
LE IS'I: |..'| ._L -:|-| ?1 ].].1 ].
LE: iS :: n |..-| "l "1'1 E-' E

.— .'I

Eq ~n ].E }

When a function is applied to a list, the result is the list of elements obtained
by applying the function to each element of the original list.

When an arithmetic operation is performed on two lists, the lists must be of
the same length (if they aren’t, you will get an Irwalid Dimension error
message). The resultis a list whose elements are the component-wise re-
sults of the operation.

When an arithmetic operation is performed between a number and a list,
then the result is a list obtained by distributing the operation with that num-
ber to each element. Go and try these examples:

Addition: L1+
{4, 11L,15. 21,25 ¢
L1+5
L H%11,13, 1517 3
Subtraction: L1-L&
E E'q ].:n 1_1 1. ].-u"]. ;
L1-8
T A M« I I
Multiplication: 1=l
£ 4,15, 38, 56, 116, 156 &
L1=2

d h'l ].I_'I ].Ll! Lq.l _||'_1! lh :=
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Division: EER
r 1.. . T"E [ ':l':=':l':I‘:|"'l 22 ':'?EI_. 1 . 1_1 1 . Fll:l"l‘:l"l':l"'l"'l"l"l"l )

L1-4

f51.1.55 253 1

Negation: -Le

Exponentiation: a3
£1, 4 57y 250 3155, 46656, 323043, 16777216 S04, 1A
L1E
4, 16, 36, 64, 106, 144 3
21

L 4 16, B4, 256, 1029, 4696 3

Reciprocal: L1™-1
:: = El, . ;:.5.. 2 l:lEIEIEIEIFIFIFIFIFIFI_q - 1;:_'51 - 1, ::I .-I.-I.-l.—l.-I.-l.-l.-l.—=:::::=E_:2

Special List Operations
Press and select the Li=t menu to find other list operations:

= I5T gives the list of first differences. L1™Z
L 4,16, 26, 64, 186, 144 |
a JSTCARs)

L 12, 208, 28, 36, 14

.

=t

Notice that =L I5T subtracts the first element from the second, the second
from the third, and so on, resulting in a list having one less element than the
original. Try it again on the last result—to get a list of second differences:

s T5TCHAR=)

0
]
it
.
(]
.
[}
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MLIST multiplies all list elements: MLISTCLZD

=L IST sums all list elements: =L ISTCLZ)
FU% finds the position of an element:  FOSCL1, &)
SIZE finds the length of a list. SIZECLLD
FEVERSE reverses a list's elements: FEVERSECLE)
':: ].E::l 111 -I'J.! -:_':l 3.! 1 ::'
SORET puts list elements in increasing order:

E;l:IF-:T I' :: 55 E.! _q':l ?5 :-_'-: } ]

COMCAT concatenates (joins) two lists:  COMCHTCL1, LE)

Generating a List

MAKEL IST generates a list by taking an expression involving an index vari-
able, the name of the index variable, and a start, end, and step value for that
variable.

For example: MAKELTSTON™E, My 1, 7. E)
L 1L,9E0,43 &
s £ Skep
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16. Working with Vectors and Matrices

Onthe HP 38G, the arithmetic keys perform different operations depending
on the type of mathematical objects involved. In this section, you’ll see how
vectors and matrices are handled by the calculator.

Entering Vectors and Matrices

A vectoron the HP 38G is indicated by brackets, with its components sep-
arated by commas, like this: [ » ]

For example, to enter the vector [2,3,4], press: (1)(2))3]]4)(ENTER)
[y d
[Z 2. 4]

Notice how the right bracket was added automatically for you.

A matrixis entered as a “vector of vectors.” For example, to enter the matrix

H

you type in a vector containing each row vector of the matrix:

(e L2 8 J4 ENTER [[1.2], [<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>