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Introduction

Congratulations! Your selection of an HP-10C cadtai with Continuous

Memory demonstrates your interest in quality, calitgb and ease of use. You
may be an experienced HP calculator user or you lmeaysing an HP calculator
for the first time. The primary goals of this hadlx are to introduce you to all
of the HP-10C features and to help you learn asldyias possible how to use
these features, regardless of your prior experieloar anticipated use of the
HP-10C and your level of prior experience with HBgrammable calculators
will determine how much time you need to devotehis handbook.

This handbook is divided into eight main sectiohtwever, before reading
these sections, gain some experience using youd ®{Pby working through
the introductory material entitled Your HP-10C: foBlem Solver, on page 7.

Section 1, Getting Started, covers the general aipgy information that both
new and experienced HP calculator users should kr&eetions 2 through 4
cover information that is more important to newnsse

Sections 5 through 8 describe how to use the progiiag capabilities of the
HP-10C.

The various appendices describe additional det#Hilsalculator operation, as
well as warranty and service information.

The Function Key Index and Program Key Index at ek of the handbook
can be used for quick reference to each functiop &rd as a handy page
reference to the comprehensive information insiderhanual.
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Your HP-10C:
A Problem Solver

Your HP-10C Programmable Scientific Calculator ipaaverful problem solver
that you can carry with you almost anywhere. Itdias problems ranging from
the simple to the complex, and can remember ddte. HP-10C is so easy to
program and use that it requires no prior programgn@xperience or knowledge
of programming languages.

An important new feature of your HP-10C is its extely low power
consumption. This efficiency is responsible for tightweight, compact model
design, and eliminates the need for a cumbersomeharger. Power
consumption in the HP-10C is so low that the averbaattery life in normal use
is 6 to 12 months. In addition, the low-power iratmr gives you plenty of
warning before the calculator stops functioning.

The HP-10C also helps you to conserve power by raatically shutting its

display off if it is left inactive for several mites. But don't worry about losing
data—any information you have keyed into your HRZ10s saved by

Continuous Memory.

Your Hewlett-Packard calculator uses a unique dpregdogic, represented by
the (ENTER] key, that differs from the logic in most other @ahtors. The power
in HP calculator logic becomes obvious through usster we will cover the
details of this logic, but right now let's get aafted with in
performing calculations.

For example, let's look at the arithmetic functiofsrst we have to get the
numbers into the machine. To do this, key in thstfaumber, pres&€NTER] to
separate the first number from the second, thenikdhe second number and
press(+], (=], or [(=]. Answers appear immediately after you press a
numerical function key.

To get the feel of your new calculator, turn on the
display by pressing th®©N key. If any nonzero [_ﬁ
digits appear, you can pre$€lx] to clear the @]}
display to 0.0000. If four digits are not displaye

to the right of the decimal point, press$ |[FIX]

4 now so your display will match those in th
following problems. (Displays illustrated in this

handbook are set to t 4 display setting 0.0000
unless otherwise specified.).

Note: An asterisk (*) flashing in the lower

7



8 Your HP-10C: A Problem Solver

left corner of the display when the calculator is turned on
signifies that the available battery power is running low. To install
new batteries, refer to appendix C.

Manual Solutions

It is not necessary to clear the calculator betwesrblems. But if you make a
digit entry mistake, pred<Lx] and key in the correct number.

To Solve: Keystrokes Display
9+6=15 (9] [ENTER] [6] [+] 15. 0000
9-6=3 (9] [ENTER] (6] [ -] 3. 0000
9x6=54 (9] [ENTER] [ 6] 54. 0000
9+6=1.5 (9] [ENTER] (6] [=] 1.5000

Notice that in the four examples:

«  Both numbers are in the calculator before you pfess$, [ -], [X], or
[=].

. ENTER] is used only to separate two numbers that areckay®ne after
the other.

«  Pressing a numerical function key, in this cése], [ -], [X], or (=]
causes the function to execute immediately andébalt to be displayed.

To see the close relationship between manual amfyrammed problem-
solving, let's first calculate the solution to aplem manually, that is, from the
keyboard. Then we'll use a program to calculate sb&ution to the same
problem and others like it.

Most conventional home water heaters are cylindiicashape. You can easily
calculate the heat loss from such a tank usindgdhmulag =h x A x T, where:

" If you are new to HP calculators, you will notioest keys have two labels. For the
main function—printed in white on top of the key-sfupress that key. For the function
printed in gold, press thef ] key first.
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g is the heat loss from the wate
heater (Btu per hour).

h is the heat-transfer coefficient.

A is the total surface area of th
cylinder.

T is the temperature difference
between the cylinder and the
surrounding air.

Example: Assume you have a 52-galloi i =i "'
cylindrical water heater and you wish tu '

determine how much energy is being lost becausgoof insulation. In initial
measurements, you found an average temperatueratiife between the heater
surface and surrounding air of 15° F. The surfaea &f the tank is 30 square
feet and the heat transfer coefficient is approxaiya0.47. To calculate the heat
loss of the water heater, simply press the follapkeys in order.

Keystrokes Display

15(ENTER 15. 0000 Input temperature

30 30. difference 1) and area
of water heater4).

450. 0000 CalculatesA x T.

47 0. 47 Heat-transfer coefficient
(h).

211.5000 Heat loss in Btu per hour
(h x AT).

Programmed Solutions

The heat loss for the water heater in the precediaanple was calculated for a
15° temperature difference. But suppose you wardaioulate the heat loss for
several temperature differences? You could perfeamh heat loss calculation
manually. However, an easier and faster method isrtte a program that will
calculate the heat loss for any temperature diffeee

Writing the Program. The program is the same series of keystrokes yol
executed to solve the problem manually.

Loading the Program. To load the instructions of the program into thie-H0C
press the following keys in order. The calculatecards (remembers) the
instructions as you key them in. (The display giyes information you will
find useful later, but which you can ignore for npw
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Keystrokes
P/R

[f JCLEAR(PRGM
ENTER

/(o]

~ A
&

P/R

00-

00-
01-
02-
03-
04-
05-
06-
07-
08-
211

Display

. 5000

36

20
48

Places the HP-10C in
Program mode. (Program
annunciator appears.)

Clears program memory.

The same keys you
» pressed to solve the
problem manually.

20 J

Places the HP-10C in
Run mode. (Program
annunciator cleared)

Running the Program. Press the following keys to run the program.

Keystrokes Display

15 15. The first temperature
difference.

R/S 211. 5000 The Btu heat loss you
calculated earlier by
hand.

18(R/S] 253. 8000 The Btu heat loss for a
new temperature
difference.

With the program you have loaded, you can nc -

quickly calculate the Btu heat loss for man| Teme. Btu

temperature differences. Simply key in th| Dt | Heat Loss

desired difference and pregR/S]. For example, 10 | 7

complete the table at the right. 12 7

The answers you should see are 141.00! :g | ;

169.2000, 197.4000, 225.6000, 253.8000, a 18 E

282.0000. 20 | 3

Programming is that easy! The calculator remembeseries of keystrokes and
then executes them whenever you wish. Now that yw@we had some
experience in using your HP-10C, let's take a lablsome of the calculator’s
important operating details.






Section 1

Getting Started

Power On and Off

The key turns the HP-10C on and offfo conserve power, the HP-10C
automatically turns itself off after several minsitef inactivity.

Low-Power Indication

When a flashing asterisk, which indicates low brgtte

power, appears in the lower left-hand side of t 0.0000

display, there is no reason to panic. You still da *

plenty of calculator time remaining: at least 15

minutes if you continuously run programs, and afstean hour if you manually
perform operations. Refer to appendix C (page 86)rfformation on replacing
the batteries.

Keyboard Operation

Primary and Alternate Functions

Most keys on your HP-10C perform one primary and ahliernate function. The
primary function of any key is indicated by the chaer(s) on the upper face of
the key. The alternate function is indicated by tmaracter(s) printed in gold
above the key.

T -%— + To select the alternate function printed in gold

above a key, first press the gold prefix key
[f ], then press the function key. For example:
(]

e To select the primary function printed on the
face of a key, press only that key. For

example:(CHS].

" Note this key is shorter than the others to preusrbeing inadvertently pressed.

12
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Notice that when you press the | prefix key, thef annunciator appears and
remains in the display until a function key is med
to complete the sequence. 0.0000

i

Clearing Prefixes

Certain function commands require two parts: aigrefid a number or another
key. The prefixes aréf |, [STOJ, [RCL], and(GTOJ; [ f J(FIX] [f](SCl], and
[f J[ENG]. If you make a mistake while keying in a prefix fa function, press
[ f JCLEAR(PREFIX] to cancel the error. ThEREFIX] key is also used to show
the mantissa of a displayed number, so all 10 gligitthe number in the display
will appear for a moment after tHRREFIX] key is pressed.

Negative Numbers

To make a displayed number negative—either onehthatjust been keyed in or
one that has resulted from a calculation—simplyspr€HS] (change sigh
When the display shows a negative number, pred€iH§] removes the minus
sign from the display, making the number positive.

Keying in Exponents

(enter exponentis used whenever an exponent is a part of a numpie
are keying in. To us€EEX], first key in the mantissa, then pr¢€€X] and key
in the exponent. For example, to key in Avogadmimber (6.0225x16):

Keystrokes Display

6.0225 6. 0225

EEX 6.0225 00 The 00 prompts you to
key in the exponent.

2 6. 0225 02

3 6. 0225 23 (6.0225x16%

6. 0225 23 Enters number.

To key in a number having a negative exponent offitst key in the number,
press(EEX], then key in the exponent, and then prg&ds$5] (change sigh to
make the exponent negativeFor example, key in Planck's constant
(6.6262x10°* Joule-seconds) and multiply it by 50:

Keystrokes Display
6.6262(EEX ] 6.6262 00
34 6.6262 34

’ may also be presselefore the exponent, with the same result (unlike the
mantissa, whose number entry must predéts] ).
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Keystrokes Display

CHS 6. 6262 -34

6.6262 -34

50[x] 3.3131 -32 Joule-seconds.

Note: Decimal digits from the mantissa which spill into the
exponent field will disappear from the display when you press
[EEX], but will be retained internally.

will not operate with a number having more thamesedigits to the left
of the decimal point or radix, or with a mantisshose absolute value is smaller
than 0.000001. To key in such a number, use a toaming a higher or lower
exponent value, as appropriate. For example, 1283%8x106° can be keyed in
as 1234567.898x£8 0.00000025x1T° can be keyed in as 2.5 Xt

Display Clearing

« In Run mode, pressinCLx] (clear X) clears all digits in the display (X-
register) to zero.

. In Program mode,ClLx] is programmable; it doesot delete the
currently displayed instruction. It is stored inethcalculator as a
programmed instruction.

One-Number Functions

A one-number function is any numeric function thgErforms an operation
using only one number. To use any one-number foncti

1. Key the number into the display (if it is not aldgathere).

2. Press the function key(s).

Keystrokes Display
45 45,
1. 6532

Two-Number Functions and the [ENTER] Key

A two-number function must have two numbers preserthe calculator before
executing the function[ +], [ =], and (=] are examples of two-number
functions.

As in basic arithmetic, the two numbers should bgédd into the calculator in
the order they would appear if the calculation weréten down on paper from
left to right.
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The Key. If one of the numbers you need for a two-numhsction is
already in the calculator as the result of a presioperation, you do not need to
use the(ENTER] key. However, when you must key in two numbersobef
performing a function, use tHENTER] key to separate the two numbers.

To place two numbers into the calculator and penf@ two number function
such as 2 + 3:

1. Key in the first number.
2. PresgENTER] to separate the first number from the second.
3. Key in the second number.

4. Press the function key(s).

Keystrokes Display
2 2.

2. 0000
3 3.

= 0. 6667

Now try this problem. Notice that you have to prdBMTER] to separate
numbers only when they are being keyed in one imately after the other. A
previously calculated result (intermediate reswlfif) be automatically separated
from a new number you key in.

To solve (9 + 17 — 4 + 23) + 4:

Keystrokes Display

9(ENTER] 9. 0000

17(+] 26. 0000 (9 +17).

4[] 22.0000 (9 +17 - 4).

23(+] 45. 0000 (9+17 -4 + 23).
4[<] 11. 2500 (9+17-4+23)+4,

Even more complicated problems are solved in tlmessimple manner—using
automatic storage of intermediate results. (For bfmms with nested
parentheses, refer to Chain Calculations, page 24.)

Example: Solve (6 + 7) x (9 - 3).

First solve for the intermediate result of (6 + 7):

Keystrokes Display
6 6.
ENTER 6. 0000

7 7.
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Keystrokes Display
13. 0000 (6 + 7).

Now perform (9 - 3). Since another pair of humbergst be keyed in, one
immediately after the other, use tfENTER] key again to separate the first
number (9) from the second (3). (There is no needressENTER] to separate

the 9 from the previous intermediate result of Ifattis already in the

calculator—the results of previous calculations atered automatically.) To

solve (9 - 3):

Keystrokes Display

9 9.

ENTER 9. 0000

3 3.

-] 6. 0000 (9 -3).

Then multiply the intermediate results (13 andddether for the final answer.
Keystrokes Display

78. 0000 (6+7)x(9-3)=78.

Notice that the HP-10C automatically stored theeimtediate results for you
and used them on a last-in, first-out basis whewas time to multiply. No
matter how complicated a problem may look, it cdwags be reduced to a
series of one- and two-number operations.

Remember:

e The[ENTER] key is used for separating the second number ttoarfirst
in any operation requiring the sequential entryvad numbers.

* Any new digits keyed in following a calculation amatomatically treated
as a new number.

. Intermediate results are stored on a last-in,-brgtbasis.

Now try these problems. Work through them as yowldowith pencil and
paper. Don't be concerned about intermediate arsswirey are handled
automatically by your HP-10C.

(16 x 38) - (13 x 11) = 465.0000
(27 +63)+(33x9)  =0.3030

/(16.38x0.55)+ 0.05 = 60.0300

4 x (17 - 12) = (10 - 5) = 4.0000
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Special Displays

Annunciators

Your HP-10C display contains five annunciators ttedk you the status of the
calculator during certain operations. The annumc&tare described, with the
operations they refer to, in the appropriate sastiof this handbook.

# § RAD GRAD PRGM
Display Annunciator Set

Radix Mark and Digit Separator

A radix mark is the divider between the integer drattional portions of a
number. A digit separator distinguishes the groapsdigits in a large nhumber.
In some countries the radix is a decimal point dhd digit separator is a
comma, while in other countries the reverse is.tfli@ interchange the radix
and digit separator conventions on your HP-10Cn toif the calculator, then
hold down the["s ] key, turn the calculator back on, and release(thé key
(L= J/ON).

3 12,345,678.91
[/ oNJ= 19'345.678.01

Radix Mark /Digit Separator Interchange

Error Messages

If you attempt a calculation using an improper pagger, such as attempting to
find the square root of a negative number, an emessage will appear in the
display. For a complete listing of error messaged their causes, refer to
appendix B.

Keystrokes Display
4(CHS] Error O
Clx -4.0000

To clear any error message, pré€sx] (or any other key), then resume normal
calculator operation.

Overflow and Underflow

Overflow. When the result of a calculation in th-
display (X-register) is a number with (—)9.999989 85
magnitude greater than 9.999999999 xX°1all
9's are displayed with the appropriate sign. Wh
Overflow Display
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overflow occurs in a running program, executionthand the overflow display
appears.

Underflow. If the result of a calculation is a number witlmagnitude less than
1.000000000 x 18° zero will be substituted for that number. Undewnflwill
not halt the execution of a calculation or a rumgngmogram.

Memory

Continuous Memory

The Continuous Memory feature in your HP-10C redatine following in the
calculator, even when the display is turned off:

« All numeric data stored in the calculator.

«  All programs stored in the calculator.

- Display mode and setting.

e Trigonometric mode (Degrees, Radians, or Grads).

When the HP-10C is turned on, it always “wakes up'Run mode PRGM
annunciator cleared), even if it was in Program enddRGM annunciator
displayed) when last turned off.

If the calculator is turned off, Continuous Memoiy preserved for a few
minutes when the batteries are removed. Data aodrams are preserved
longer than the calculator’s status is. Refer tpeaplix C for instructions on
changing batteries.

Resetting Memory

If at any time you want to reset (entirely clealetHP-10C Continuous
Memory, do the following:

1. Turn the HP-10C off.
2. Hold down the[ =] key, and presi©ON.
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When you perform the memory reset operation, the
error message shown to the right is displayed. $r Pr Error
to clear the message.

Note:  Continuous Memory can be
inadvertently reset if the calculator is dropped or otherwise
traumatized.

19
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The Automatic Memory Stack,
LAST X, and Data Storage

The Automatic Memory Stack
and Stack Manipulation
Your HP-10C can take you through complex calculaiceasily because it

automatically retains and returns intermediate ItesThese features are based
on the automatic memory stack and tBRTER] key.

The Automatic
Memory Stack Registers

0.0000

0.0000
0.0000

X < N H

0.0000 | Always displayed

When your HP-10C is in Run mode (that is, whenRR&GM annunciator is not
displayed) the number that appears in the disptayhe number in the X-
register.

Any number keyed in or resulting from the executafna numeric function is

placed in the display (X-register). Executing adtion or keying in a number
will cause numbers already in the stack to liftmeen in the same register, or
drop, depending upon the type of operation beindopmed. Numbers in the

stack are available on a last-in, first-out ba#isfor example, the stack were
loaded as shown on the left of each of the thraestiations shown below,

pressing the indicated keys would result in theclsteearrangement shown on
the right of each illustration.

20
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Stack Lift No Stack Lift or Drop

/Iost
I I 1 | 2

z 2 / 3 z 2 |—> 2
v 3 / 4 Y 3 |—»] 3
X 4 ’—> 4 X 4 |—»| 2
Keys: 789
Stack Drop

T 1 \ 1

Z 2 \ 1

Y 3 :l\ 2

X 4 7

Keys:

Notice the number in the T-register remains thereenv the stack drops,
allowing this number to be used as an arithmetitstant.

Stack Manipulation Functions

(ENTER]. PressingENTER] separates two numbers keyed in one after the .othel
When([ENTER] is pressed, the calculator lifts the stack by ¢ogyhe number in
the display (X-register) into the Y-register. Thrample below shows what
typically happens when the stack is filled with thembers 1, 2, 3, 4. Assurae

b, c, drepresent any numbers which may be in the stathe (illustration
continues on the next page.)

lost _» lost _y lost
T=| a |7 b |- ¢ |—{ ¢ | d
,/’ /'!' /"’j
Zo[ b |7 A e | d |—=| d |7 | 1
- 1 |—= 1 | 2
Y= | ¢ /f;r’ d P4 ol
X=p| d |7 [-i- 1 || 1 |—b- 2 =/ 2
Keys & 1 ENTER 2
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I lost
T | d | —=| d | 'f,. 1 —» 1
Z | 1 = 1 7 g 2 ] 2
Y | 2 |—=] 2 f”; 3 |—=| 3
X = 2 | »| 3 [<=»| 3 —= 4
Keys = 3 ENTER 4

(roll down), and (X exchange Y) PressindRY] rotates the contents
of the stack registers down one register (the Xsteg value moves to the T-
register). No values are lostxsy] exchanges the numbers in the X- and Y-
registers. If the stack were loaded with the seqaeh, 2, 3, 4, the following
shifts would result from pressiri®@+] and[xsY].

T 1 4 |[—| 4
Z = 2 1 |—=| 1
Y =» 3 2 |~ 3
X+ | a | ™3 > 2
Keys = ]

(LAST X). When a numeric function is executed, a copy of tatue
occupying the display (X-register) before the fuontwas executed is stored in
the LAST X register. Pressirigf ][LASTx] places a copy of the current contents of
the LAST X register into the display (X-registeRefer to appendix A, Stack
Lift and LAST X, for a listing of the functions thaavex in the LAST X
register.

_# lost

T | & —=| g ;/v b
L= b —=| b ] e
Yo | ¢ —| ¢ 7 16
X*» | 4 —>| 16 / 4
Keys = ' [l [fl[LASTx }

—
LAST X [(}=—3]

Calculator Functions and the Stack

When you want to key in two numbers, one after dbieer, you pressENTER
between entries of the numbers. However, when yantwo key in a number
immediately following a calculation or other furmti (like [xsy], [R¥], etc.)
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you do not need to uséNTER]. Why? Executing most HP-10C functions has
two results:

1. The specified function is executed.

2. The automatic memory stack enabled that is, the stack will lift
automatically when thaextnumber is keyed in or recalled.

- ¥ lost
T | a = a "f__},r' LI b R
Z+ | b =0 " o e NN
Y = c = e "i,.r 2 |EMH"’L C
X | 4 [—] 2V ol B [T 7
Keys = NG 5 =

There are four functions{ENTER], [CLx], [=+], and [Z-]—which disable the
stack. They dmot provide for the lifting of the stack when timextnumber is
keyed in or recalled. Following the execution ofoof these functions, a new
number will simply write over the currently dispy number instead of
causing the stack to lift. (Although the stackdifivhen(ENTER] is pressed, it
will not lift when the next number is keyed in or recalled. The operation of
illustrated on page 21 shows hd®NTER] disables the stack.) In most
cases, the above effects will come so naturally yloa won't even think about
them.

Two-Number Functions

An important aspect of two-number functions is fgusitioning of the numbers
in the stack. To execute an arithmetic functione thumbers should be
positioned in the stack in the same way that yowldivertically position them
on paper. For example:

Q& 95 9% 9¥
~]5 tis X5 1S

The numbers are positioned in the calculator inghme way, with the first (or
top) number in the Y-register, and the second (@itdm) number in the X-
register. When the arithmetic operation is perfadmthe stack drops, leaving
the result in the X-register. Here is how an entiubtraction operation is
executed:

" For a further discussion of the stack, refer tpaqlix A.
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_w_lost
T |8 | »[ b |—> b |<—>= b
ZH | b [T ol | c ™ b
Yo | c |7 98 [—= ]| ™
X+ |98 <=9 | | 15| ™ 83
Keys = [ENTER] 15 A

The same number positioning would be used to adtb B8, multiply 98 by 15,
or divide 98 by 15.

Chain Calculations

The simplicity and power of your HP-10C logic systare very apparent during
chain calculations. The automatic stack lift andc&tdrop make it possible to
do chain calculations without the necessity of kgyin parentheses or storing
intermediate results. An intermediate result in heegister is automatically
copieddinto the Y-register when a number is keyedafter a function key is
pressed.

Virtually every chain calculation you are likely emcounter can be done using
only the four stack registers. To avoid havingtimre an intermediate result in a
storage register, you should begin every chain uwatmn at the innermost
number or pair of parentheses and then work outwgudt as you would if you
were doing the calculation with pencil and papesr Example, consider the
calculation of 3[4 +5 (6 + 7)]

Keystrokes Display

6(ENTER]7[ +] 13. 0000 Intermediate result of
(6 + 7).

5[] 65. 0000 Intermediate result of
5(6+7).

4+ 69. 0000 Intermediate result of
[4 +5(6 + 7)].

3[x] 207. 0000 Final result:

3[4+5(6+7)]

As you can see, we worked through the problem qreration at a time. The
stack automatically dropped after each two-numladcudation. And, after each
calculation, the stack automatically lifted whemew number was keyed in.
The next example illustrates this.

" Except for[ENTER] , [CLx], (&4, and[Z-].
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Example: Instead of the arrow diagrams we've used eanlvetl|] use a table to
follow stack operation as we solve the expression

(3+4)x (6-4)+2:

1 2 o 4 5 5]
Ta | a b b b | b | ¢
F b [ [ b [ T
Y= C 3 3 c 7 6
X = a 3 4 T 6 6
Keys® 3 [entem] 4[4 6
7 8 g 10 11
T c c C c
2= 7 c [ ¢
Y = & T ¢ 14 e
K= 4 2 14 2 7
Keys = E = [x] 2 (]

LAST X

The HP-10C LAST X register, a separate data storagéster, preserves the
value that was last in the display before executiba numeric function.This
feature allows you to perform constant arithmeteuging a number without re-
entering it). It can also assist you in error resgv

T+
Z
Y=

X =
Key =
LAST X =

IT:'E
b

c || b
d || cd
'w-.,,__‘_:-c

[o]

5
e

Example: To multiply two separate values, such as 45.57%meand 25.331

meters, byr:

* The exceptions are the statistics functi@éns], (s ], and[L.R], which ignore the value
in the display (X register) and calculate a reduttm data in the statistics storage

registers (B-Rs).
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1 2 3 4
T a | b b b
2 b c ¢ b
Y = c 45.5750 45.5750 c
X = 45575 45.6750 3416 1431781
Keys =» 45,575 [flx] [x]
LAST X =+ 3.1416
5 B 7
T = Eﬂ c c
Z = c 143.1781 c

Y = | 1434781 | 25.3310 | 143.4781
X=» 25331 3.1416 79.5797
Keys =» 26331 [f][LASTx] [x]
LASTX = [31416]| [3.1416 | [3.1418 |

LASTx| also makes it easy to recover from keystroke rkistasuch as executing
the wrong function or keying in the wrong numbeor Example, to divide 287
by 13.9 after you have mistakenly divided by 12.9:

Keystrokes Display

287(ENTER 287. 0000

12.9[=) 22.2481 Oops! The wrong
divisor.

LASTx 12. 9000 Retrieves from LAST X
the last entry to the X-
register (the incorrect
divisor) before[ =] was
executed.

287. 0000 Performs the reverse of
the function that
produced the wrong
answer.

13.9[=] 20. 6475 The correct answer.

Constant Arithmetic

Using the LAST X register (described above e

; - : : T= g ="

is one way to perform arithmetic with ¢ e

constant. Another way is by filling the stac £ = B o c

with the constant number. The method us ¥ = c || = e
W= x || ™ ex

Key =» [}
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depends on the type of calculation (refer to examplbove and below).

Because the number in the T-register remains thdren the stack drops, this
number can be used as a constant in arithmeticatipes.

Load the stack with a constant by keying the camstato the X-register and
pressing([ENTER] three times. Use the constant by keying in yoitighfactor
and executing your planned series of arithmeticrafgens. Each time the stack
drops, a copy of the constant will be made avaddbl your next calculation
and a new copy of the constant is reproduced irnTthegister.

Example: A bacteriologist tests a certain strain ¢ A:,ar -
microorganisms whose population typicall [4 == P > ==
increases by 15% each day (a growth factor | " 5 ¥
1.15). If he starts with a sample culture of 100 |""
what will be the bacteria population at the end
each day for five consecutive days?

Method: Use [ENTER] to put the constant growtt
factor (1.15) in the Y-, Z-, and T-registers and p
the original population (1000) in the display (X
register). Thereafter, you get the new daily popalawhenever you pregsx J.
In [FIX J2mode (pres§&f ][ FIX]2), your stacks would look like this:

1 2 3 4
T a b < d
Z=» b c d 1.15
Y = [+ d 1.15 1.15
X d 1.15 115 1.15

Keys = 115 [ENTER] [ENTER]

5 3] T g
T = 1.15 1.15 1.15 1.15
Z+ | 115 115 1.15 115 |
Y = 1.15 1.15 1.15 1.15
X = 1.15 1,000. 1,150.00 | 1,322.50

Keys s [ENTER] 1000 [=] (=]
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g 10 11
T 1.15 1.15 1.15
Z= | 115 1.15 115
Yo | 115 1.15 1.15

X = | 152088 | 1,749.01 | 2,011.36
Keys = (=] (<] B

When you presg x] the first time, you calculate 1.15 x 1000. Theules
(1,150.00) is displayed in the X-register, the ktdoops, and a new copy of the
constant is generated in the T-register. Thatikegrga constant and a variable

X, each time you pregs< ]

1. A new calculation involving the X- and
Y-registers takes place.

2. The result of the calculation is placed in
the display (X-register) and the contents
of the rest of the stack drop.

3. A new copy of the number last in T (in
this case, our constant) is generated in T.

T=* | ¢

2= c

Y+ | ¢ ]I
—f— (O * X)

X+ | x ||

T

Z%

Y=

X% | cx [<—ox

T ¢ [=—nawe

ral e

Y= c

X= | cx

Since a new copy of the growth factor is duplicaitedhe T-register each time

the stack drops, you never have to re-enter it.

Storage Register Operations

Storing and recalling numbers are operations inmglthe display (X-register)
and the 10 data storage registers of the HP-10Qa Btorage registers are
entirely separate from the stack and LAST X regsste
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Storing Numbers Data Storage Registers

(store. When followed by a storage registe
address (0 through 9), this key copies a numben fr R
the display (X-register) into the data storage stagi

(]
specified by the address number. R |:|
.. Ro [ ]

Stack Stnah " |:|
tac orage
v [1] %[0 ] ol
2+ | 2 | q [0 | R [ ]
ve [5] " [
X= 4 Rz III R 1:,
T R [~ ?
R[]
and you pres§STO]0, then ... Ry E
o Data
Stack Storage
T= 1 Ry 4
Z» 2
R
g s LN
X 4 R, 0
Ry [~

A copy of the stored number remains in the stonaggster until a new number
is stored there or until the storage registerscéeared or Continuous Memory is
reset.

Recalling Numbers

(recall). When followed by a storage register addressh(@ugh 9), this
key places a copy of the number in the specifiech ddorage register into the
display (X-register). If the stack is not disablexkecuting operation
causes the stack to lift.



30 Section 2: Memory Stack, LAST X, and Data Storage

T+
Z=»
Y=+
X=

Clearing Data Storage Registers

Data

Stack Storage
1 | R 0 ]
2l n
a | M [ s ]

Ry | _—

. . and you press

[REL] 2, then . . .
Stack Storage
1ilost)
T [ 2] R| 0|
Z+ L2 8 [0
Y+ | 4
x+ [ 3] ol o]

Ry | _—

Pressing[ f JCLEAR[REG] (clear register} clears the contents of all data
storage registers, the stack, and tHST X register to zero. To clear a single
data storage register, store zero in that register.

Storage Register Arithmetic

(C+], (=1, (X7, (=) n (storage register arithmetjc This sequence uses
the number in the display (X-register) to perfornthametic upon the contents

of a specified storage registar The key sequence followed by an

arithmetic function key, followed in turn by thegister address (0 through 9).
The result of any storage register arithmetic openais placed in the specified
data storage register.

|

T+
Z=»
Y=
X =

Stack

ajo (o

and , , . Storage

Ragisters

represent the current status of the memories, éxecuting(STO][=]1 results

n:
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T [a] e n [
Z% | b R, [ Kid
Y =+ [
X+ | d R [ |
H.a_ I—/J
Mo change Contents of R, changed from
in stack ktok/d New Ry ={0id R, | (Display)

Storage Register Arithmetic Exercises

Keystrokes Display

(fJ(Fx]4 Display shows result of
previous calculation.

18[STOJ0 18. 0000 Stores 18 in R

3[STOJ[(+]0 3. 0000 Divides number in R
(18) by 3.

[RCL]O 6. 0000 Recalls copy of new
number in R.

4(STO]J[x]O 4. 0000 Multiplies new number
in Ry (6.0000) by 4.

[RCL]O 24.0000 Recalls copy of new
number in R.

[STO][+]0 24. 0000 Adds what is in display
(24) to number in R

[RCL]O 48. 0000 Recalls copy of new
number in R.

40(STOJ[-]0 40. 0000 Subtracts 40 from
number in R.

[RCL]O 8. 0000 Recalls copy of new
number in R.

Problems

1. Calculate the value of x in the following equati

. = B33(4-52) (833~ 746)x 032)
43(315- 275 - (L71x 207

Answer: 20.9104.

A possible keystroke solution is:
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4(ENTER]5.2( - ]
8.33[x ][ f J[LASTx]7.46
[-].32[x][=]
3.15([ENTER]2.75[ -]
4.3(x]1.71[ENTER]
2.01(x][-][=]

2. Use constant arithmetic to calculate the remagimalance of a $1000
loan after six payments of $100 each and an inteete of 1% (0.01)
per payment period.

Procedure: Load the stack with (1lif wherei = interest rate, and key
in the initial loan balance. Use the following fauka to find the new
balance after each payment:

New Balance = (Old Balance) x (1li}— Payment.

The initial key sequence would be:

1.01 [ENTER]J[ENTER]J[ENTER]1000

For each payment, continue with:

[x]100 -]

Balance after six payments: $446.32.
3. Store 100 in R Then:

1.

2
3
4.
5

Divide the contents of Rby 25.
Subtract 2 from the contents of.R
Multiply the contents of Rby 0.75.
Add 1.75 to the contents ofsR

Recall the contents ofsR

Answer: 3.2500.
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Numeric Functions

Your HP-10C numeric function set enables you tofgrem a wide range of
operations involving number alteration, math, amatistics. Each function is
used in the same way for both keyboard and progreecution.

Pi

Pressind f ][] places the first 10 digits of (3.141592654) in the display
(X-register). If the stack is not disabled, pregsirf ][ 7] causes the stack to
lift.

Number Alteration Functions

In addition to[CHS] (change signrefer to page 13) your HP-10C has two
functions for altering numbersINT] and(FRAC].

Integer Portion. Pressing[ f J[INT] replaces the number in the display (X-
register) with its integer portion, that is, repdacall digits to the right of the
decimal with zeros.

Fractional Portion. Pressind f ] replaces the number in the display (X-
register) with its decimal portion, that is, anygid$ to the left of the decimal are
replaced with zeros.

Keystrokea :
To Calculate Eigmple Display
Integer portion 123.4567 123.4567
[][iNT] 123.0000
Fractional portion 123.4567 123.4567
[TI[FRALC] 0.4567

One-Number Functions

The one-number math functions on the HP-10C have fbllowing
characteristics:

33



34  Section 3: Numeric Functions
e« Use the number in the display (X-register) as thgument for the
function.

« Replace the number in the display (X-register) withe result of
executing the function.

* Do not affect numbers in the Y-, Z-, and T-register

General Functions

Reciprocal. Pressind/x] calculates the reciprocal of the number in theldig
(X-register), that is, divides 1 by the numberfie tisplay.

Factorial. Pressing f ][(n!] calculates the factorial value as follows: wheran,
positive integekK 69 is in the display (X-register)n!] calculates the product of
the integers from 1 to n. Also, 0! = 1.

Square Root. Pressing(¥x] calculates the square root of the number in the
display (X-register).

Squaring. Pressing_f ][x2] calculates the square of the number in the display
(X-register).

Keaystroka :
To Calculata Example Display
Reciprocal 25 25,

0.0400
Factorial 8 B.

[f][nI] 40,320.0000
Square Root 39 3.9

W] 1.9748
Square 12.3 12.3

M 151.2900

Trigonometric Operations

The six basic trigonometric functions operate ie thigonometric mode you
select.

Trigonometric Modes. Selecting a specific trigonometric mode does not
convert any number already in the calculator ta thade; it merely tells the
calculator what unit of measure (degrees, radiangyads) to assume a number
is expressed in for a trigonometric function.

Degrees ModePressind f ][DEG] selects the Degrees trigonometric mode. No
annunciator appears in the display.
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Radians Mode. Pressing selects the
Radians trigonometric mode. While Radians mode 0.0000

set, theRAD annunciator appears in the display. RAD

Grads Mode. Pressing[ f | selects the Grads
trigonometric mode. When Grads mode is set, t
GRAD annunciator appears in the display.

0.0000
GRAD

The calculator is always set to one of the threigotrometric modes.
Continuous Memory maintains the last mode seleatgdn when the calculator
is turned off and on again. If Continuous Memoryéset (refer to page 18), the
calculator will automatically reset to Degrees mode

Trigonometric Functions

Pressing Calculates
x[SIN] sine ¥

x [f][SIN"] arc sine x

x [cOs] cosine x

x [f][cOs"] arc cosine x
x [TAN] tangent »

x [TI[TANT] arc tangent x

To use any of the trigonometric functions, ensina the calculator is set to the
desired trigonometric mode (Degree, Radian, or rdmbn execute the desired
function.

Time and Angle Conversions

Numbers representing time or angles are interpriyethe HP-10C in a decimal
or minutes-seconds format, depending upon the asiove being executed:

Hours, Decimal Hours = Hours. Minutes Seconds Decimal Seconds
{H_h} {H MMESs)
or or
Degrees.Decimal Degrees = _ Degreas.Minutes Seconds
{D.d) Decimal Seconds
{D.MMS5Ss)

Hours (or Degrees)-Minutes-Seconds ConversionPressing
converts the number in the display (X-register)nfra decimal hours (or
decimal degrees) format to an hours (or degreesltms-seconds-decimal
seconds format.

For example, predsf ](*H.MS] to convert
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12345 11404
i to hours™ ] * saconds
hours MiNnuUles
Press_f ](PREFIX] to display decimal seconds to all possible places:
1 IME]'D_'D__D

e

to the hundraed-thnusandths nf a sacanad

Decimal Hours (or Degrees) ConversionPressing[f ][*H converts the
number in the display (X-register) from an hours degrees)-minutes-seconds-
decimal seconds format to a decimal hour (or degrésrmat.

Degrees/Radians Conversions

The [=DEG] and [=RAD] functions are used to convert angles between ddcim
degrees and radians (D=6 R.r and R.r— D.d).

I
Example )
1 Displ

To Conver Keystrokes isplay

Decimal Degreas to

Radians 40.5 a0.5
[T][+RAD] 0.7069

Radians to Decimal

Degrees [{][+DEG] 40.5000

Logarithmic Functions

Natural Logarithm. Pressing[ f J[LN] calculates the natural logarithm of the
number in the display (X-register), that is, thegdathm to the base e
(2.718281828) of the number in the X-register.

Natural Antilogarithm. Pressing(e*] calculates the natural antilogarithm of
the number in the display (X-register), that isises e (2.718281828) to the
power of the number in the X-register.

Common Logarithm. Pressind f | calculates the common logarithm of
the number in the display (X-register), that is tbhgarithm to the base 10.

Common Antilogarithm. Pressing(10¥] calculates the common antilogarithm
of the number in the display (X-register), thatriaises 10 to the power of that
number.
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Example =
Tn_cah:ulnm Keystrokes Display
Matural Log 45 45,

3.8067
Natural Antilog 3.4012 3.4012

[e¥] 30.0001
Common Log 12.4578 12.4578

[f][LOoG 1.0954
Cammon Antilog 3.1354 3.1354

| 10* 1.365.8405

Two-Number Functions

Your HP-10C two-number math functions use the valire the display (X-
register) and in the Y-register to calculate a Ieslio use any of these

functions, key in the Y-register value first, preBBTER] to lift the value into
the Y-register, key in the displayed X-registeruglthen execute the function.

Percentages
To find a specified percentage of a number
1. Key in the base number.
2. PresdENTER].
3. Key in the percent rate.
4. Pres9d%].
(5. To add that percentage to the base numbers ptek)

For example, to find the sales tax (at 3%) andl twdat of a $15 item:

Keystrokes Display

15(ENTER 15. 0000 Enters the base number
(price).

3(%] 0. 4500 Calculates 3% of $15 (45
cents).

15. 4500 Total cost of item is

$15.45.
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The Power Function

Pressing¥*] calculates a power of a number—thatys, They-value is keyed
in before thex-value.

1. Key in the base number, which is designated bytbe the key.

2. Press[ENTER] to separate the second number (the exponent) fhem
first number (the base).

3. Key in the exponent, which is designated by thathe key.

4. Pressy*] to calculate the power.

| To Calculate Kaystrokes Display
2T | 2 [enTER]1.4 "] 2.6390
2-14 2 [ENTER] 1.4 [CHS] 7] 0.3789
(—2) 2 [CHS|[ENTER] 3 [/7] -8.0000
A | 2 [ENTER] 3 A7x]) 1.2599

Polar/Rectangular Coordinate Conversions
Two functions (*P], [+R]) are provided in

your HP-10C for polar/ rectangular coordinal P

conversions. o
r

The angled is assumed to be in decime r":\ :!,

degrees, radians, or grads, depending uf |

which trigonometric mode (Degrees, Radian
or Grads) the calculator is set to. Andleis
measured as shown in the illustration to tl
right. The answer returned fdat is between
180° and —-180°.

Polar Conversion. Pressing_f J[+P] (polar) converts values in the X- and Y-
registers representing rectangular coordinates yj to polar coordinates
(magnituder, angle §). First displayed isr; press(xsy] (x exchange yto
displayé. (For a discussion of memory registers, referetction 2.)

Rectangular Conversion. Pressing(f J[R] (rectangula) converts values in
the X- and Y-registers representing polar coordiagimagnitude, anglef) to
rectangular coordinates,(y). First displayed ix; pressxsy] (x exchange yyto

displayy.
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Example 3
To Convert Kayitrokos Display
Rectangular coordi-
nates to polar:
¥ 5 [ENTER | 5.0000
x 10 10.
r |;ft||_'-¥_lﬂ 11.1803
“ =] 26.5651
Polar coordinates 1o
ractangular
i 30|ENTER 30.0000
r 12 12.
X [fI[+R 10.3923
¥ 6.0000

Statistics Functions

Accumulating Statistics

The HP-10C can perform one- or two-variable stafddtcalculations. The data
are entered into the calculator using tREt] key, which automatically
calculates and stores statistics of the data inag registers Rthrough R.
(These registers are therefore referred to astdugstics registers

Before beginning to accumulate statistics for a sewof data, you should clear
the statistics registers by pressinfi|CLEAR(REG].

In one-variable statistical calculations, to emt@ch data point—referred to as
anx-value—key thex-value into the display, then prd&s].

In two-variable statistical calculations, to entsach data pair—referred to as
the x- andy-values;

1. Key they-value into the display first.
2. PresdENTER].

3. Key thex-value into the display.

4. Presgz+|.

" This also clears Rhrough R, the stack registers, and the display. Howevegjlitnot
clear any of registersRhrough R that are currently converted to program lineshd
statistics registers have been converted to prodiaes, Error 3 will be displayed
when you try to usdz+]. The function (page 62) can be used to determine
memory status.
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The data are compiled as follows:

Register Contents

Ry n MNumber of data points (pairs)
accumulated | also appears in the
display)

Ry Xx Summation of x-values.

As ¥x?  Summation of squares of x-values.

R Iy Summation of y -valuas.

Ry 2¢?  Summation of squares of y-values,

Rs Zxy  Summation of preducts of x - and
y-values,

When you executéz+], the number previously T ap | ¢ |—
in the X-register is placed in th€ AST X .
register and the updatedvalue is placed in X. Z —

L]
By | =

The number previously in the Y-register is nof =* | ¥ o R 4
changed. X =+ x || n
You can recall any of the accumulate  Key =* [E+]

statistics to the display (X-register) bLAST X = x

pressing(RCL] and the number of the data
storage register containing the desired statistic.

Example. Electrical energy researcher Helen
Voltz suspects a possible relationship between -
rise in worldwide coal production in the years19
through 1976 and a similar rise in worldwid
electricity output for the same period. To assist
a study of the data, Voltz will use her HP-10C |
accumulate the coal production and electric
output statistics. Fingx, Y%, Yy, Yy? and Yxy
for the pairedk- andy-values of Voltz's data.

*Note: Some sets of data points consist of a series\wdlues (ory-values) that differ
from each other by a comparatively small amountu ¥an maximize the precision of
any statistical calculation involving such datakmying in only the differences between
each value and a number approximating the averagfeeovalues. This number must be
added to the result of calculatirgy y, X or they-intercept oflLR]. For example, if your
x-values consist of 665999, 666000, and 666001,sfmuld enter the data as -1, 0, and
1. If afterwards you calculat&, add 666000 to the answer. In some cases the ctdcula

cannot computs, r, [L.R], , or X with data values that are too close to each oted; if

you attempt to do so, the calculator will dispEsgror 2. This will not happen, however,
if you normalize the data as described above.
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Year 1972 1973 1974 1975 1976
Coal Production {y) 1.761 1.776 1.792 1.884 1.943
(billions of matric tons)
Elactricity Qutput (x) 6562 5963 61356 6313 6713
(billions of megawatt-hours)

Keystrokes Display

[ f ]CLEAR[REG] 0. 0000 Clears data storage
registers (Rthrough R
and stack).

Cf](FX]3 0. 000 Limits display to
correspond to the
significant figures of
data.

1.761[ENTER 1.761

5.552(=+] 1. 000 1972 data.

1.775(ENTER 1.775

5.963(=+] 2. 000 1973 data.

1.792(ENTER 1.792

6.135(=+] 3. 000 1974 data.

1.884(ENTER 1.884

6.313(24 3. 000 1975 data.

1.943(ENTER 1.943

6.713[24 4. 000 1976 data.

[RCL]1 30.676 Sum ofx-values §x)
from register R

[RCL]2 188. 939 Sum of squares of
values [x%) from
register RB.

[RCL]3 9. 155 Sum ofy-values §y)
from register R.

[RCLJ4 16.788 Sum of squares of-
values Fy?) from
register R.

[RCL]5 56. 292 Sum of products of-
andy-values § xy) from
register R.

Note: Unlike storage register arithmetic, ti€t] and[Z-] operations allow overflow to
occur in storage registers Bhrough R without indicatingError 1 in the display.
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Correcting Accumulated Statistics

If you discover that you have entered data incdlyethe accumulated statistics
can be easily corrected. If one value of anyj data pair is incorrect, you must
delete and re-enter both values.

1. Key the incorrect data pair into the X- and Y-régjis.
2. Presd f ] to delete the incorrect data.
3. Key in the correct values forandy.

4, Presqd=+].

Alternatively, if the incorrect data point or pag the most recent one entered

and has been pressed, you can pre$glASTx to remove the

incorrect data.

Example: After keying in the preceding data, Voltz foundwnénformation
indicating that the coal output for the last datrpshould have been 1.946
instead of 1.943. UsE-] to remove the statistical data that were accuradlat
as a result of using the older, incorrect data;phien key in the correct data
pair.

Keystrokes Display

1.943(ENTER 1.943 Keys in the data pair we

6.713[(=-] 4. 000 want to replace and
deletes the pair's
unwanted statistics.
Number of pair entries
then drops to four.

1.946(ENTER 1. 946 Keys in and accumulates

6.713 5. 000 the replacement data

pair. Number of pairs
accumulated is again
five.

Retain these statistics in your calculator for usthe following examples.

"Note: Although[T][Z-] can be used to delete an erroneoug)(pair, it will not delete any
rounding errors that may have occurred when thessizs of that pair were added into
registers R through R. Consequently, subsequent results may be diffetteaut they
would have been if the erroneous pair had not bemered with(Z+]. However, the
difference will not be serious unless the errongoais has a magnitude that is enormous
compared with the correct pair; and in such a éas®y be wise to start over again and
re-enter the data carefully.
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Mean

The [X] function computes the arithmetic meavéragé of thex-andy-values
using the accumulated statistics in registefsaRd R, respectively. When you

press_ f J[xJ:

1. The contents of the stack registers lift in the samay as if you keyed
in two numbers in sequence. (The meanx @ simultaneously copied
into the X-register as the mean of y is copied thioY-register.)

T=
(f][z]= Z+
Y=
X=>

=1 | =i

2. The mean of thex-values (x) is calculated using the statistics
accumulated in R(}XX) and R (n). The mean of thg-values (y) is

calculated using the data accumulated in regidréy) and R (n).
The formulas used are shown below:

Example: From the 5-year statistical data you accumulatatt (corrected) in
the preceding examples, calculate the average paaluction and electrical
output for the entire period.

Keystrokes Display

6.135 Average electrical output
(average of X-register
inputs) for the 5-year
period.

X5 1.832 Average coal production

(average Y-register
inputs) for the 5-year
period.

Retain these statistics in the calculator for usthe next example.

Standard Deviation

Pressing[f ][ s ] computes thestandard deviation(a measure of dispersion
around the mean) of the accumulated statisticad.dBite formulas used by the
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HP-10C to computs,, the standard deviation of the accumulaxedhlues, and
s,, the standard deviation of the accumulagedhalues are:

_ / nEx? — (Zx)2 _ / nZy2 - (Zy)2
= n(n-1) &= n(n-1)

These formulas give the best estimates of the fatjpul standard deviations
from the sample data. Consequently, the standakdatien given by these
formulas is termed by convention tlsample standard deviation. When you

press[ f ][ s :

1. The contents of the stack registers are liftechay are when you press
(£ J[X], as described on page 43.

2. The standard deviation of thevalues §,) is calculated using the data
accumulated in registers, R x%), R, (3x), and R (n) according to the
formula shown above. The resultant value $pris placed in the X-
register.

3. The standard deviation of thegvalues §) is calculated using the
statistical data accumulated in registers(Ry%), Rs (3y), and R (n)
according to the formula shown above. The resuliaitie fors, is
available in the Y-register.

Example: Calculate the standard deviation for the correatedl production
and for the electrical output accumulations usethnpreceding examples.

Keystrokes Display

0.429 Standard deviation of
electrical output (X-
register inputs) for the
five-year period.

X5 0. 080 Standard deviation of
coal production (Y-
register inputs) for the
five-year period.

Retain the preceding statistics in your HP-10Cuse in the next example.

When your data constitute not just a sample of gupation but ratheall of the
population, the standard deviation of the datahisttue population standard
deviation (denoted). The formula for the true population standard idgon

differs by a factor ofy/(n-I)n from the formula used for thles ] function. For
large n, the difference between the values is small, ardniost applications
can be ignored. Nevertheless, if you want to calt®uithe exact value of the
population standard deviation for an entire pogalatyou can easily do so:
simply add, using th€&+] key, the meanX) of the data to the data and press

(f](s]. The result will be the true population standarevidtion of the
original data.
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Linear Regression

Linear regression is a statistical method for firgdi
a straight line that best fits a set of two or mo
data pairs, thus providing a relationship betwe
two variables. After the statistics of a group atal

pairs have been accumulated in registers

through R, you can calculate the coefficients i
the linear equatiory = Ax + B using the least
squares method by pressing JL.R). ol ;

To use the linear regression function on your H
10C, use thd=+] key to accumulate the statistics
of a series of two or more data pairs. Then exeduRs. When you press

[fILRI:

1. The contents of the stack registers are liftechay are when you press

(£ (X, as described on page 43.

2. The slope A) and they-intercept B) of the least squares line of the
data are calculated using the equations:

_ n2Xy - 2X2y _ Zny2 — ZX2XY
A= 22 B=22 )
nEx? - (£x)2 nEX? - (2x)2
T= f
The slopeA is placed in the Y-register; &
they-intercept,B, is placed in display (X- [fILA]- Z £
register). Y | A | slope
Example: Calculate they-intercept and X+ B | y-intercept

slope of Voltz's corrected data.

Solution: Voltz could draw a plot of coal production against electricaktput
like the one shown below. However, with her HP-10@jltz has only to
accumulate the statistics (as we have already dasi)g the[=+] key, then
press[ f JL.RJ.



46  Section 3: Numeric Functions

Coal Production
(Billions of
Metric Tons)

2.0 4+ =
191 -
18 == __.-*:"-- :f.
';_,.d""-#
1.7 + e
,-""--..
_.-"/.
J/_
L | —= I
5.5 6.0 6.5 7.0
Eleetrical Output
(Billions of Megawatt-Hours)
Keystrokes Display
0.777 y-intercept of the line.
0.172 Slope of the line.

Retain these statistics in your calculator for irsthe next example.

Linear Estimation and Correlation Coefficient

When you execute th&br] or function, thelinear estimate(y orx) is
placed in the X-register, and tlerrelation coefficient(r) is placed in the Y-
register.

Linear Estimation. With statistics accumulated in registerg fRrough R, a
predicted value foy (denotedy) can be calculated by keying in a known value
for x and pressingd f J(#.r]. Similarly, a predicted value for (denoteck) can
be calculated by keying in a known value yand pressing f [ %.r].
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'1:6 g, :_:-'I
16.0, )

."’l

[#5]
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_A145,30)
<140, ¢

-~ (3.0, 2.0

L ! : ; - b i ¥

1 2 3 4 B & 7

Correlation Coefficient. Both linear regression and linear estimation pmgsu
that the relationship between tke andy-data values can be approximated, to
some degree, by a linear function (that is, a ghttiline). The correlation
coefficient () is a determination of how closely your data Hteaight line. The
correlation coefficient can range from= +1 tor = —1. Atr = +1, the data fall
exactly onto a straight line with positive slopet rA= -1, the data fall exactly
onto a straight line with negative slope. At= 0, the data cannot be
approximated at all by a straight line. With statis accumulated in registerg R
through R, the correlation coefficient is calculated by pressingf ](?.r] (or
[F1(Er]).

The number that appears in the display will bgwalue (or X -value) (which is
meaningless if you did not key in a specifiwalue (ory-value), as described
above). To view the correlation coefficient valug, exchange the contents of
the X- and Y-registers by pressiogsy].

2 lost
T t |— 2 |—|
_:-""-FFF-:F
Z+ | = ] N el
Y il ’
¥ r ¥
4 ol
X = x |[=—=| ¥ :'>(" r
Kays =p ir] =y

LAST X = ER

Example. Using the statistics saved from the previous exampVoltz wishes
to predict coal productiony) for 1977, she keys in an estimate of electrical
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production (a “known”x-value) for 1977 and pressed |[P.r]. Because the
correlation coefficient for Voltz's data is automeatly included in the
calculation, she can view how closely her data istemight line by simply
pressingxsy] after they prediction appears in the display.

Keystrokes Display

7.142 7.142 Voltz’s estimate of 1977
electrical output.

2.005 Predicted coal
production for 1977.

X5 0.921 The original data closely
approximate a straight
line.

Conversely, suppose Voltz wishes to estimate thetgtal output should there
be a future drop in coal production to 1.800 billimetric tons.

Keystrokes Display

1.8 1.8 Hypothetical future coal
production.

5.951 Predicted electrical
output for that year.

Xs 0.921 Again, the correlation

coefficient for the
original data.
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Display Control

Owing to Continuous Memory, when you turn on youP-HOC, the display
setting will be the same as it was before you tashed off the calculator.
Regardless of the display options in effect, the-HIE always internally
represents each number as a 10-digit mantissa anw-aigit exponent of 10.
Thus when the calculator is set to display onlyrfaigits past the decimal
point, the fixed constant is always represented internally as 3.141592654 X

10%°.
3.141692654 = 10%°
3. 1410
2 A

You s28 only these digits But these digits are also present,
{rounded to the fourth decimal).

Display Mode Control

Your HP-10C has three display modelskX ], [SCI], and [ENG]—that use a
specified constant (0 through 9) to specify dispkstting. The illustration
below shows how the number 123,456 would be dismahy a four-digit
setting in each of the three types of modes.

Keystrokes Display

(fJ[FIX]4 123. 456. 0000
[f][SCI]4 1. 2346 05
[ f J[ENG]4 123. 46 03
(fI[FIX]4 123, 456. 0000

Fixed Decimal Display

(fixed decimal displays numbers using a fixed decimal mode witho
exponents. In anfFIX ] display setting, the calculator will automaticadiyitch
to mode to allow viewing of a displayed number thatdo large or too
small to be viewed in the currehElX ] mode.

49
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_~1,234.567890
-~ E‘
Sign of [
MNumber 1 G-;:}'tgi'l
number
Fixed decimal display is selected or modified bggsing( f ][ FIX] followed

by the appropriate number key to specify the nundfetecimal places (0 to 9)
you want the display rounded to.

Keystrokes Display

123.4567895(ENTER 123. 4568 Display is rounded to
four decimal places.
However, internally the
number is maintained in
its original value to 10
digits.

LfJCFIxJ6 123. 456790 The display is rounded
upward if the first
undisplayed digit is 5 or
greater.

[FIX]O 123.

Lf[FIX]4 123. 4568 Usual[(FIX )4 display.

Scientific Notation Display

(scientifig displays numbers in scientific notation mode. Jaect or

modify a[SCI] mode, pres$ f ][SCI] followed by the number key (0 through
6) that specifies the number of decimal placeswaut the display rounded to.

~1.234567-11
e

» 1 ¥
Sion of ?-dig.ii Sigr;{:-f *Exponent
Mumber mantissa Exponent
Keystrokes Display
123.4567895(ENTER 123. 4568 Display is rounded to
four decimal places.
HllNeny: 1.23 02 1.23 x16; display
rounded down.
[(F](SCh4 1.2346 02 1.2346 x16; display
rounded up.
(f](SCll6 1. 234568 02 1.234568 x18 display

rounded up.
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As indicated in the above examples, display rougdincurs on numbers with
more decimal places than the number specified hy yoode setting. 11SCI]
mode, specifying seven or more digits to the righthe decimal point(SCI]7,

8, or 9) will move rounding to thmternally helddecimal place that cannot be
displayed.

Keystrokes Display

il ey 1.234567 02 Rounding occurs at
seventh decimal digit;
display cannot show
seventh decimal digit in
mode, so no
rounding occurs in the
display.

(f](SCiJ8 1.234567 02 Rounds to eighth
decimal digit. No change
in displayed decimal
digits.

(f](sC9 1. 234567 02 Rounds to ninth decimal

digit. No change in
displayed decimal digits.

Engineering Notation Display

(engineering displays numbers in an engineering notation fdrmhaich
operates the same BSCI] notation format except:

* In engineering notation, the first significant digg always present in the
display. The number key you press aftdr](ENG] specifies the number
of additional digits to which you want to round the display.

e Engineering notation shows all exponents in mudtspdf three.

Keystrokes Display
.012345 0.012345

"If one or more trailing 9's exist internally folldmg the last digit allowed in the display
setting, rounding may be propagated in the disglagigits for [SCI]7 and 8 display
settings. For example, 1.00000094 [®&CI]7 will not cause rounding in the displayed
version of the number, but 1.00000095 (...95 t6).i® (SCI]7 will cause rounding in
the displayed digits.
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Keystrokes Display
[fJ[ENG]1 12. -03 Engineering notation

display. Display is
rounded to one
significant digit after the
leading digit. Power of
10 is multiple of three.

[fJ[ENGJ3 12.35 -03 Display is rounded to
third significant digit
after the leading digit.

[ENG]2 12.3 -03 Display changed to
[ENG]2 format.
10[X] 123 -03 Decimal shifts to

maintain multiple of
three in exponent.

(fI[FIX]4 0.1235 Usual [ FIX J4 format.

Mantissa Display

All numbers held in the calculator’'s stack and datarage registers are
represented internally as 10-digit mantissas with-tligit exponents. When you
want to view the full 10-digit mantissa of a numthexid in the X-register, press
[ f JCLEAR(PREFIX] and hold the[PREFIX] key. The mantissa of the currently
displayed number will appear and remain in the ldispuntil you release the

PREFIX] key.

Keystrokes Display

3. 1416

[ f JCLEAR(PREFIX 3141592654
(hold)

Rounding at the Tenth Digit

As mentioned earlier, your HP-10C holds every valo€el0 digits internally,
regardless of the number of places specified in dheent (FIX], [SCI], or

display setting. The final result of every caldida or series of
calculations is rounded to the tenth digit. For rapée, = and 2/3 have
nonterminating decimal representations (3.141593653 and 0.6666666666
...). Because the HP-10C can provide only a firafgproximation of such
numbers (10 digits), a small error due to roundiag occur in the tenth digit.
This error can be increased through lengthy catmna, but in the majority of
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cases it does not enter the range of significagitsli To accurately assess the
effects of rounding error for a given calculaticequires the use of numerical
analysis methods that are beyond the scope ohtmslbook.
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Programming




Section 5

Programming Basics

Why Use Programs?

A program is simply a sequence of keystrokes thadtored in the calculator.
Whenever you have to calculate with the same sexpien keystrokes several
times, you can save a great deal of time by inc@iiog these keystrokes into a
program. Instead of pressing all the keys each tiyo@ press just one key to
start the program: the calculator does the restoraatically! No prior
programming experience is necessary to learn HP{f@Gramming.

Creating a Program
Creating a program consists simplyvefiting the program, thestoringit:

1. Write down the sequence of keystrokes that you diaugle to calculate
the quantity or quantities desired.

2. PresqP/R] to set the calculator tBrogram modeWhen the calculator
is in Program mode, functions are not executed wthen keys are
pressed. Instead, the keystrokes are stored irtbiglecalculator. The
PRGM status indicator in the display is lit when thdcadator is in
Program mode.

3. Press[ f JCLEAR[PRGM] to erase any previous programs that may be
stored inside the calculator. If you want to createnew program
without erasing a program already stored, skip shép (refer to section
8, Multiple Programs).

4. Key in the sequence of keystrokes that you wroterdm step 1. Skip
the beginning keystrokes that enter data which daliffer each time
the program is used.

Example: Lerner Student has noticed that all tf
physiology literature refers to temperature
degrees Celsius. This is confusing to Lerner w | i
has grown up using degrees Fahrenheit in every:
life. Write a program that converts degrees Celsi
to degrees Fahrenheit for Lerner.

The formula is: °F = (°C x 1.8) + 32

56
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First we'll manually calculate the degrees Fahrérdfea 24°C room:

Keystrokes Display

24 24, Keys in room
temperature in degrees
Celsius.

ENTER 24.0000 Separates temperature
from factor to be keyed
in next.

1.8 1.8

43. 2000

32 32.

75. 2000 Room temperature in

degrees Fahrenheit.

Next, set the calculator to Program mode and eease program(s) already
stored:

Keystrokes Display
P/R 00- Sets calculator to
Program mode.
[ f JCLEAR[PRGM 00- Clears program(s).

Finally, press the keys that we used above to stiteeproblem manually. Do
not key in 24; this number will vary each time thegram is used. Don't be
concerned right now about what appears in the dijspk you press the keys;
we'll discuss that later in this section.

Keystrokes Display

01- 36
1 02- 1
] 03- 48
8 04- 8
05- 20
3 06- 3
2 07- 2
08- 40

Running a Program

To run (or “execute”) a program:
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1. Press[P/R] to set the calculator back to Run mode. This alsts the
program back to line 00. If the calculator is attgan Run mode (that
is, thePRGM status indicator in the display is not lit), skips step.

2. Key any required data into the calculator, just ihsyou were
calculating manually. When a program is run, itsusiee data already
keyed into the display and the registers insidectdeulator.

3. Press[R/S] (run/stop to begin program execution. During execution,
running will flash in the display.

Example: Run the program created above to calculate thepéeature in
degrees Fahrenheit of a water bath at 35.7°C aedrigerator at 4.3°C.

Keystrokes Display
P/R Sets calculator to Run
mode. Display shows
number previously
calculated.
35.7 35.7 Water bath temperature
in degrees Celsius.
R/S 96. 2600 Temperature in degrees
Fahrenheit.
4.3 4.3 Refrigerator temperature
in degrees Celsius.
R/S 39. 7400 Temperature in degrees
Fahrenheit.

That's all there is to creating and running simplegrams! But if you want to
use programs frequently, you'll want to know mob®mw@ programming—such
as how to check what keystrokes are stored in gragmemory, howmany
keystrokes can be stored in program memory, howdoect or otherwise
modify programs, how to skip keystrokes when rugnanprogram, and so on.
Before you can understand these aspects of progmagnmve need to briefly
discuss how keystrokes are treated by the calaulateen they are stored in
Program mode and when they are executed in Run mode

Program Memory

Keystrokes entered into the calculator in Progracdenare stored iprogram
memory Each digit, decimal point, or function key is leal an instruction and
is stored in one line of program memory—usuallyeredd to simply as a
program line Keystroke sequences beginning with the], [STO], and([GTO]
prefix keys are considered to compriseamplete instructiorand are stored in
only one program line.
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When a program is run, each instruction in prograemory is executed—that
is, the keystroke in that program line is performprbt as if you were pressing
the key manually—beginning with the current line ppogram memory and
proceeding sequentially with the higher numberempam lines.

Whenever the calculator is in Program mode, theldis shows information
about the program line to which the calculatorusrently set. At the left of the
display is the number of the program line withinogram memory. The
remaining digits in the display comprise a codet thdicates what instruction
has been stored in that program line. No code @awvshfor program line 00,
since no instruction is stored there.

Identifying Instructions in Program Lines

Each key on the HP-10C keyboard—except for thetdigys O through 9—is

identified by a two-digit “keycode” that correspantb the key's position on the
keyboard. The first digit in the keycode is the itngnof the key row, counting
from row 1 at the top; the second digit is the nembf the key in that row,

counting from left to right: 1 for the first keyribugh 9 for the ninth key and 0
for the tenth key in the row. The keycode for edddit key is simply the digit

on the key. Thus, when you keyed the instruction] into program memory,

the calculator displayed:

03- 48

T BOL . END LES
TTL
EG  RAD  OAB  x=O
EN W

T i LA #RAD
===

X = *0EG

i =

Fourth row, eighth kay

This indicates that the key for the instructionpiogram line 03 is in the fourth
row on the keyboard and is the eighth key in tlat:rthe [ ] key. When you
keyed the instructiof+ ] into program memory, the calculator displayed:
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o8- 40

This indicates that the key for the instructionpimgram line 08 is in the fourth
row on the keyboard and is the tenth key in thav:rthe [+ ] key. When you
keyed the digit 3 into program memory, the keycaligplayed was only the
digit 3.

Since keystroke sequences beginning wWith], [STO], (RCL], and are
stored in only one program line, the display oftthiae would show the
keycodes for all the keys in the keystroke sequence

| Instruction | Keycode
[f)[Log] | nn- 4213

| [ETE]:]1 nn-44 40 1

| [Groloo nn- 22 00

Displaying Program Lines

Pressing P/R ] to set the calculator from Run mode to Program endiplays
the line number and keycode for the program linenvtdch the calculator is
currently set.

Occasionally you'll want to check several or all tbg instructions stored in
program memory. The HP-10C enables you to revieagmm instructions
either forward or backward through program memory:

e Pressing[SST] (single step while the calculator is in Program mode
advances the calculator to the next line in prograemory, then displays
that line number and the keycode of the instructitured there.

«  Pressing[f J[(BST] (back step while the calculator is in Program mode
sets the calculator back to the previous line ingpam memory, then
displays that line number and the keycode of tls¢ruction stored there.

For example, to display the first two lines of {m@gram now stored in program
memory, set the calculator to Program mode andspi&d ] twice:

Keystrokes Display

P/R 00- Sets calculator to
Program mode and
displays current line of
program memory.

SST 01- 36 Program line 01:
ENTER].

SST 02- 1 Program line 02: digit 1.

Pressing f | does the reverse:
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Keystrokes Display
01- 36 Program line 01.
00- Program line 00.

If either the[SST ] key or the[ BST] key is held down, the calculator displaglé
of the lines in program memory. PrefsSST] again now, but this time hold it
down until program line 08 is displayed.

Keystrokes Display
SST 01- 36 Program line O1.
(Release [SST)) 00- 40 Program line 08.

Program line 08 contains the last instruction y&yed intoprogram memory.
However, if you pres§SST ] again, you'll see that this ot the last linestored
in program memory:

Keystrokes Display
SST 09- 22 00 Program line 09.

As you should now be able to tell from the keycodeplayed, the instruction
in program line 09 i$GTOJ00.

The 00 instruction and Program line 00

Whenever you run the program now stored in progra@mory, the calculator
executes the instruction in line 09 after executthg eighth instruction you
keyed in. Thi§GTOJ00 instruction—as its name implies—tells the cadtai to
“go to” program line 00 and execute the instructiorthat line. Although line
00 does not contain a regular instruction, it doestain a “hidden” instruction
that tells the calculator to halt program executidius, after each time the
program is run, the calculator automatically go@gtogram line 00 and halts,
ready for you to key in new data and run the progemain. (The calculator is
also automatically set to program line 00 when ymess[P/R] to set the
calculator from Program mode to Run mode.)

The 00 instruction was already stored in line 09—iotfan all program
lines—beforeyou keyed in the program. If no instructions h&esn keyed into
program memory, if Continuous Memory is reset, fof f JCLEAR[PRGM is
pressed (in Program mode), the instructi&iO]00 is automatically stored in
program lines 01 through 09. As you key each irdiom into program
memory, it replaces th&TOJ00 instruction in that program line.

If your program should consist of exactly nine mstions, there would be no
[GTOJ00 instructions remaining at the end of program memNevertheless,
after such a program is executed the calculatasraatically returns to program
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line 00 and halts, just as if there were[GTOJ00 instruction following the
program.

If you key in more than nine instructions, programemory automatically
expands to accommodate the additional instructions.

Expanding Program Memory; the Key

If no instructions have been keyed into program mem if Continuous
Memory has been reset, or(if JCLEAR[PRGM] has been pressed (in Program
mode), program memory consists of nine programslinend there are 10
storage registers available for storage of data.

Storage
Program Memaory Registers
00- P
01-
02- &
03. R,
04-
05- Ry
D&- Ry
07-
08- R [ |
08- Rg
Ry
Rs
Re ]

As you key in a 10th instruction, storage regis®eris automatically converted
into seven new lines of program memory. The ingtomcyou key in is stored in
program line 10, and th&TOJ0O0 instruction is automatically stored in program
lines 11 through 16.
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Program Memory Storage Registers
arm (Shared)
01- Ro L
02 R, ¥
03
R Tyl
4- 2
Permanent < .
06- R 3
=
D?' 4 "—'}II
na- Rs l Zxy
. | 09-
Re
!
10- Ry
11-
19. Rg
] i SN e
Shared 13 - — Ryt |
14
15-
| | 16-

Program Memory Allocation:

Register Line Number
Rg 10-16
Rg 17-23
Ry 24-30
Rg 31-37
Rg 38-44
Rs 52-58
R, 59-65
Ry 66-72
R 73-79

Program memory is automatically expanded like thfeenever another seven
instructions have been keyed into program memonat-ib, when you key an

instruction into program line 17, 24, 31, etc. lach case, the additional
program lines made available are converted, seives lat a time, from the last
available data storage register (whether or notirmalrer has been stored in that
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register; if it has, it will be lost). Furthermor¢he six new program lines
(following the 17th, 24th, etc.) will each contahe instructionGTO]00.

To determine at any time (whether in Program or Ruade) how many
program lines {including those containif@TO]00) are currently in memory
and how many storage registers are currently abi@ldor conversion to
program lines or for data storage, press and HdIdMEM] (memory. The

calculator will respond with a display like the lfmhing:

Available storage registers. 7 = Allocated program lines.

Up to 79 instructions can he stored in program mgmboing so would require
the conversion of 10 data storage registers (79 « [0 x 7]), leaving no
storage registers available for data storage.

Note: Your HP-10C converts storage registers to program lines
in reverse numerical order, from Rgy to Ry For this reason it is
good practice to perform [STO] and [RCL] operations using data
registers in the opposite order; that is, beginning with register R,.
This procedure helps avoid accidentally trying to use and
for data registers which have been converted to lines of
program memory. Remember also that the calculator does not
retain data previously stored in registers that are later converted
to lines of program memory.

Setting the Calculator to a Particular Program Line

There will be occasions when you'll want to set ttedculator directly to a
particular program line—such as when you're storangsecond program in
program memory or when you're modifying an existprggram. Although you
can set the calculator to any program line by ugi®®l ] as described above,
you can do so more quickly as follows:

+  With the calculator in Program mode, pressif@iO][ - ] followed by
two digit keys sets the calculator to the prograne Ispecified by the
digit keys, and then displays that line number #inel keycode of the
instruction stored there.

«  With the calculator in Run mode, pressif@rO] followed by two digit
keys sets the calculator to the program line spetiby the digit keys.
Since the calculator is not in Program mode, the humber and keycode
are not displayed.

The decimal point is not necessary if the calculasoin Run mode, but iis
necessary if the calculator is in Program mode.



Section 5: Programming Basics 65

For example, assuming the calculator is still ing?am mode, you can set it to
program line 00 as follows:

Keystrokes Display
(GTOJ[- Joo 00- Program line 00.

Executing a Program One Line at a Time

Pressing(SST] repeatedly with the calculator in Program mode dascribed
earlier) enables you to verify that the program yawestoredis identical to the
program youwrote—that is, to verify that you have keyed the instiigs in
correctly. However, this does not ensure that ttegam you wrotecalculates
the desired results correctly: even programs cteéte the most experienced
programmers often do not work correctly when they first written.

To help you verify that your program works corrgctyou can execute the
program one line at a time, using th&ST] key. Pressing SST] while the
calculator is in Run mode advances the calculatothe next line in program
memory, then displays that line's number and thgcéide of the instruction
stored there, just as in Program modeRum mode, however, when th&ST |
key is released the instruction in the program |ust displayed is executed and
the display then shows the result of executing fha. (You can retain the
program line information by holding tH&ST ] key down.)

For example, to execute the program stored in #heutator one line at a time:

Keystrokes Display

P/R 39. 7400 Sets calculator to Run
mode and to line 00 in
program memory.
(Display shown assumes
results remain from
previous calculation.)

35.7 35.7 Keys in temperature of
water bath (degrees
Celsius).

SST 01- 36 Program line 01:
ENTER].

35. 7000 Result of executing
program line 01.

SST 02- 1 Program line 02: 1.

1. Result of executing
program line 02.
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Keystrokes Display
03- 48 Program line 03[ « ].
1. Result of executing
program line 03.
04- 8 Program line 04: 8.
1.8 Result of executing
program line 04.
05- 20 Program line 05{ X .
64. 2600 Result of executing
program line 05.
06- 3 Program line 06: 3.
3. Result of executing
program line 06.
07- 2 Program line 07: 2.
32. Result of executing
program line 07.
SST 08- 40 Program line 08f + .
96. 2600 Result of executing

program line 08 (the last
line of the program).

Pressing_f ][ BST] while the calculator is in Run mode sets the daltou to the
previous line in program memory, then displays thaé's number and the
keycode of the instruction stored there, just aRiagram mode. IfiRun mode,
however, when thé BST] key is released the display again shows the same
number as it did beforé f J[BST] was pressedno instruction in program
memory is executed.

Interrupting Program Execution

Occasionally you'll want a program to stop exeaytdo that you can see an
intermediate result or enter new data. The HP-1légvides two functions for

doing so:[PSE] (paus@ and[R/S] (run/stop.

Pausing During Program Execution

When a running program execute§RSE ] instruction, program execution halts
for about 1 second, then resumes. During the patsecalculator displays the
last result calculated before theSE ] instruction was executed.

If you press any key during a pause, program exegus halted indefinitely.
To resume program execution at the program lineowdhg that containing the

instruction, pressR/S .
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Stopping Program Execution Automatically

Program execution is automatically halted when ghegram executes
instruction. To resume executing the program frdm program line at which
execution was halted, presg/S].

Example: Mother's Kitchen, a canning
company, wants to package a ready-to-¢
spaghetti mix containing three cans: one

spaghetti sauce, one of grated cheese, and
of meatballs. Mother's needs to calculate t
base areas, total surface areas, and volume:
the three cylindrically shaped cans. It woul
also like to know, per package, the total c:
base area, surface area, and volume.

The program to calculate this information ust
these formulas and data:

base area =r?
volume = base area x heightteh
surface area = 2 x base area + side arear%+22rrh

Radius, r Height, A | Base Area Volume Surface Area ]
2.5cm 8.0cm ? ? ? '
4.0 10.5 ? 7 ?

4.5 4.0 ? 7 7
TOTALS | ? 7 ?

The keystroke sequence will use storage regisidinaetic (described on page
30) in registers R R,, and R to calculate area and volume sums. We will clear
the registers before starting to ensure that tHenoo sums are initialized to
zero.

Sincer must be used twice in the course of the calcutatiave'll store in R,.
We will do thisprior to runningthe program, since will vary with each run.
We will then recallr in the programwith a [RCL] instruction. We will enteh
directly, right after the base area calculationrmiade. We will provide for the
program to stop at this point, so that the data b&&n entered. This is
accomplished with afiR/S] instruction in the program. We can then manually
restart the program by pressioiR/S]. (Alternatively, we could store and recall
h, as forr, though in this program it would require more tdtaystrokes to do
s0.) This illustrates the two modes of data emntrg ipprogram:

1. Prior entry. Store (wit the data in a storage register prior to
running the program, and then recall it (wifRCL]) within the
program.
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2. Direct entry. Enter the data at the necessary paitlhe program, then
start or re-start (withR/S]) the program. If this is not at the beginning
of the program, a programmed stop instructi®S] is necessary to
allow data entry.

Now we'll enter the program into program memory. Bat key in the radius
and height of each can; these values will vary, andvill be enteregrior to
each program run.

We'll also include[ PSE] (or [R/S]) instructions so that the intermediate results
for BASE AREA, VOLUME, and SURFACE AREA are autoritally
displayed when the program is executed.

Keystrokes Display
P/R 00- Sets calculator to Program

mode.

(f JCLEAR[PRGM] 00- Clears program memory.

01- 42 11

02- 42 16

03- 20

(STO)4 04- 44 4

(STO][+]1 05-44 40 1

06- 31 Stops to display BASE
AREA and allow entry of
h value.

07- 20

08- 42 31 Pauses to display
VOLUME.

[STO)(+]2 09-44 40 2

(RCL]O 10- 45 0 Recallsr, which will be
stored in R.

=) 11- 10

2 12- 2

13- 20

[RCL)4 14- 45 4

2 15- 2

16- 20

17- 40

[STO)[+]3 18-44 40 3

Now, to run the program:



Keystrokes

P/R

[T JCLEAR([REG]

2.5(STOJO
R/S

8

4(STOJO
R/S

10.5
R/S

4.5(STOJ0
R/S

4

[RCL]1
[RCL]2
[RCL]3
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Display

0. 0000

2.5000

19. 6350

8.

157. 0796

164. 9336

4. 0000

50. 2655

10.5
527.7876

364. 4247
4.5000
63.6173
4.

254. 4690

240. 3318

133. 5177
939. 3362
769. 6902

Sets calculator to Run
mode. (Display left from
previous calculation.)

Clears registers R
through R.

Enters and storasof
first can in R.

BASE AREA of first
can.

Entersh of first can.
VOLUME of first can.

SURFACE AREA of
first can.

Enters and storasof
second can in R

BASE AREA of second
can.

Entersh of second can.
VOLUME of second
can.

SURFACE AREA of
second can.

Enters and storasof
third can in R.

BASE AREA of third
can.

Entersh of third can.
VOLUME of third can.
SURFACE AREA of
third can.

Sum of BASE AREAS.
Sum of VOLUMES.

Sum of SURFACE
AREAS.

If the duration of the pause is not long enoughwidte down the number
displayed, you can prolong it by using more thae instruction, or you
can have the program stop automatically by programgra[R/S] instruction.

Program execution is also automatically halted wkiean calculator overflows
(refer to page 17) or attempts an improper opemnatiat results in arError
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display. Either of these conditions signifies thhé program itself probably
contains an error.

To determine at which program line execution halselda(in order to locate the
error), press any key to clear tl#ror display, then pres§P/R] to set the
calculator to Program mode and display that progiiam

You may also want to display the current prograne I{by pressingP/R)) if
your program has halted at one of sevé®fS] instructions in your program
and you want to determine which one that is. Totiome executing the program
afterward:

1. Press[P/R] to set the calculator back to Run mode. This aksts the
program back to line 00.

2. If you want to resume execution from the programeliat which
execution halted rather than from line 00, pri&SEO] followed by the
two-digit program line number desired.

3. Presdg R/S] to resume execution.

Stopping Program Execution Manually

Pressing any key while a program is running hattsgypam execution. You may
want to do this if the calculated results displaysda running program appear
to be incorrect (indicating that the program itgslincorrect).

To halt program execution during a pause in a mgrgrogram (that is, when
is executed), press any key.

After stopping program execution manually, you cdetermine at which
program line execution has halted and/or resumegrpra execution as
described above.

Nonprogrammable Functions

When the calculator is in Program modRRGM annunciator displayed), almost
every function on the keyboard can be recordedragstruction in program

memory. The following functions cannot be storediragructions in program

memory:

[ f JCLEAR[PRGM P/R SST
[ f JCLEAR[PREFIX MEM BST

[GTOIL - Jnn (- J/ON
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Branching and Looping

Although the instructions in a program normally aeecuted in order of their
program line numbers, in some situations it is dde to have program
execution transfer or “branch” to a program linatthis not the next line in
program memory. Branching also makes it possiblautomatically execute
portions of a program more than once—a processadlboping.”

Simple Branching

The (go tog instruction is used in a program to transfer exien to any
program line. The program line desired is specitidkeying its two-digit line
number into the program line containing instruction. When théGTO)]
instruction is executed, program execution branabre®goes to” the program
line specified and then continues sequentiallyasl

01-

02.

03- =

04-

05- [GTo] 03 causes
program execution

06- to branch to line 03.

07-

08- [GTa]o3 |

You have already seen a common use of branchireg{GRO] 00 instruction
(that is stored in program memory after the prognpmu key in) transfers
execution to program line 00. instruction can be used to branch forward
as well as backward in program memory. Backwardthing is typically done
to create loops (as described next); forward brangchs typically done in

conjunction with an[x<y] or instruction for conditional branching (as
described afterward).

Looping

If a instruction specifies a lower numbered line ingram memory, the
instructions in the program lines between the dpatiline and the[GTO]
instruction will be executed repeatedly. As cansken in the illustration above

71
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under Simple Branching, once the program beginsutxeg the “loop”, it will
execute it again and again.

If you want to terminate the execution of a loopuycan include afx<y] or
instruction (described below) or instruction within the loop.
You can also terminate execution by pressing anyWhile the loop is being
executed.

Example: Your friendly neighborhood Radiobiology Lab warts predict the

diminishing radioactivity of a test amount bfl, a radioisotope. The following
program automatically figures the number of milli@&s of isotope theoretically
remaining at four-day intervals of decay. (The H## of **!| is 8 days.) The

initial batch (N) of isotope for this example is 100 milliCuries.

The formula for N the amount of radioisotope left aftedays, is:

N, =Nge ™ where k :L=G.DST days™!
ays

¥ halflife of 1311

We'll store the Ny value (100 milliCuries) in register ;Rbefore running the
program, and enter the firsvalue (4 days) just prior to executing the program
The program will automatically increase the valuetdy 4 days for each
successive Ncalculation (each loop).

Keystrokes Display
P/R 00- Sets calculator to
Program mode.
[f JCLEAR 00- Clears program memory.
(STO]0 01- 44 0 Stores number from

display in R. This
number will bet, the
number of days th&
batch has existed.

(RCL]O 02- 45 0 Recallst. This program
line is the one to which
program execution will
later brancht will
change each time the
program is run.

03- 42 31 Pauses to display
2 04- 2
05- 42 12
8 06- 8
= 07- 10

08- 20kt
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Keystrokes Display

CHS 09- 16 —kt.

10- 12 e

[RCL]1 11- 45 1 Recalls N, the initial
number of milliCuries,
from R;.

12- 20 N;, the milliCuries of**}
remaining aftet days.

13- 42 31 Pauses to display;N

4 14- 4

[STOJ[+]0 15-44 40 O Adds 4 days ta.

([GTOJ02 16- 22 02 Transfers program

execution to line 02, so
the newt can be recalled
to display before
beginning new
calculations.

Now we can run the program. It will pause at thgibring and end of each
loop to display eacht and N value. Program execution will continue
indefinitely—until we stop it. (You can run the gm@am one step at a time—
using[SST ]—if you want to follow the execution of the loop.)

Keystrokes Display
P/R 0. 0000 Sets calculator to Run
mode. (Display shown
assumes no results
remain from previous
calculations.)
[ f JCLEAR[REG] 0. 0000 Clears registers R
through R.
(fI(FIX]3 0. 000 Sets display format to
three decimal places.
100(STOJ1 100. 000 Stores Nin R;.
4 4. Keys int.
4.000 t = 4 days.
70. 711 N, (milliCuries of ™}
remaining after 4 days).
8. 000 t = 8 days (the half-life
of 3.
50. 000 Ne.

12. 000 t =12 days.



74  Section 6: Branching and Looping

Keystrokes Display
35. 355 Ny,
[(R/S](or any key) 35. 355 Halts program execution.

Conditional Branching

Often there are situations when it is desirableaf@rogram to be able to branch
to different lines in program memory, depending @artain conditions. For
example, a program used to calculate sales commnisshight need to branch
to different program lines depending on the cominissate for the particular
sales level. Also, conditional branching can beduseend the execution of a
loop such as that in the preceding example. A doomhl instruction can shift
the program out of a loop either after a specifiethber of loop executions, or
when a certain value within the loop has been redch

The HP-10C provides twoonditional tesinstructions that are used in programs
for conditional branching:

. tests whether the number in the X-register (regmésd by thex in
the key symbol) is less than or equal to the nunibethe Y-register
(represented by thgin the key symbol).

. tests whether the number in the X-register is etpiaero.
The possible results of executing either of theséructions are:

» If the condition tested for is true when the instian is executed,
program execution continues sequentially with th&riuction in the next
line of program memory.

* If the condition tested for is false when the iostion is executed,
program execution skips the instruction in the nére of program
memory and continues with the instruction in thikolwing line.

These rules can be summarized as “DO if TRUE.”
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Program Execution Program Execution
It True if False

— 01- :_|
|02 (b= = June following
;: n3- J{— conditional test
ii 04- = lis skipped.
> os- 5
e 3

The program line immediately following that contiaigp the conditional test
instruction can contain any instruction; howevene tmost commonly used
instruction there i[GTO]. If a instruction follows a conditional test
instruction, program execution branches elsewhargrogram memory if the
condition is true and continues with the next limeprogram memory if the
condition is false.

Program Execution Program Execution
If True If False
oy L 0,
=[o2 [MG=oj|= [ Program
03 Grolo7 - exe::_utmn
Program o - :?nn E}TEE at
axecution 05 - bl
continues at =t
line O7. | 06- —
=1 o7- -
> o <
T =]
} ¥

Example: The radioisotope decay program (page 72) can bdenta stop
automatically after a specified number of loopsulsing the[x=0] condition.

Suppose N at = 12 days is the last value you need. You can sbagrution
automatically at this point by storing the numbdr loops to be run (3),
subtracting 1 from this number each time the lospun, and instructing the
program to stop (with 00 instruction) when this number equals zero.

The revised program would then look like this

Keystrokes Display
P/R 00-
(f JCLEAR[PRGM 00-
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Keystrokes Display

[STOJO 01- 44 0

3 02- 3 Loop counter. Initializes
the total number of loops
to be run.

[STO]2 03- 44 2 Stores loop counter in
Ry,

[RCL]O 04- 45 0 ~

05- 42 31

2 06- 2

07- 42 12

8 08- 8

(=] 09- 10

10- 20 > Original lines.

11- 16

12- 12

[RCL]1 13- 45 1

14- 20

15- 42 31

4 16- 4 j

[STO]J[+]0 17-44 40 O

1 18- 1 Loop increment number.

[STO][ - ]2 19-44 30 2 Subtracts 1 from
initialized loop counter
(line 02) in R.

[RCL]2 20- 45 2 Recalls loop counter to
display.

21- 42 20 Tests whether number in
X-register (loop number)
equals zero.

([GTOJ00 22- 22 00 If condition is true,

branches to beginning of
program and stops.

" These lines can be entered manugltior to running the program instead of writing
them into the program if you wish to: 1) conserwegram lines; or 2) retain the
flexibility of periodically changing the number tifops to be executed.
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Keystrokes Display
[GTOJo4 23- 22 04

If condition is false,
branches to line 04 to
continue program by
restarting loop. (Note
that the line number
specified has been
changed.)

To run this revised program, we proceed as follows:

Keystrokes Display
P/R

[(f JCLEAR 0. 000

100(STOJ1 100. 000

4 4,

4. 000
70.711
8. 000
50. 000
12. 000
35. 355
0. 000

Exercise: Write a program that will enable ¢

Sets calculator to Run
mode.

Stores N in R;.
Keys int.

t.

N.

Ng.

le.
Loop counter equals 0.

salesperson to compute a commission at the r¢

of 10% for sales up through $1,000 and 12.5
for sales over $1,000. The test value (1,000) a
the commission rates can be stored for recall
included in the program. Below, they are stort
in registers R through R for later recall by the

program.

Note: If a program requires that certain
numbers be in the X- and Y-registers

when instructions such as are executed, it is helpful when
writing the program to show the quantities in each register after
each instruction is executed, as in the following diagram.
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1 2 3 4 a
Y= 0 sale 1,000 1,000 1,000
X=» sale 1,000 sale sale sale
Keys =» sale [RCL]O [x=1] [x=v] [GTC]O7
Line = o1 02 03 04
6 T 8 9
Y » sale sale sale sale
X= | 1250 12.50 10.00 | commis.
Keys  [ACL|? [GTOJ0B8 [RCL|1 (%]
Line =» 05 06 o7 08

We'll key the amount of the sale into the displ&fdse running the program so
that it will be in the X-register before ti@CL]0 instruction in program line 01
is executed. This instruction will place the tesiue (1,000) in the X-register
(the display) and move the sale amount into theedister. The[x5Y]
instruction in program line 02 will exchange themmers in the X- and Y-
registers: that is, it will place the sales figln@&ck into the X-register and place
the test value into the Y-register. This is necgsdsecause when either the
[RCL]2 instruction in line 05 or thRCL]1 instruction in line 07 is executed, the
number in the X-register is moved into the Y-registf the.[x5y] instruction
were not included, the test value (1,000) rathantthe sale amount would be in

the Y-register when thg% ] instruction in line 08 is executed.

Keystrokes Display

P/R 00-

[ f JCLEAR[PRGM 00-

[RCL]O 01- 45 0
X5 02- 34
Lf][x< 03- 42 10

Recalls test value
(1,000) into X-register.
Places sale amount
(which you will key in
prior to running the
program) into X-register
and test value into Y-
register.

Tests whether number in
X-register (sale) is less
than or equal to number
in Y-register (1,000).
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Keystrokes Display

(GTOJ07 04- 22 07 If condition is true,
branches to program line
07.

[RCL]2 05- 45 2 If condition is false,
recalls commission rate
of 12.5% from R.

([GTOJ08 06- 22 08 Branches program to line
08.

[RCL]1 07- 45 1 Recalls commission rate
of 10% from R.

% 08- 21 Calculates commission.

Now we'll store the required numbers in registess R, and R, and then run
the program, usindSST] so that we can check that the branching occurs
properly. It's good practice with programs contagni conditional test
instructions to check that the program branchesectly for all possible
conditions: in this case, if the sale amounts ass Ithan, equal to, or greater
than the test value.

Keystrokes Display
P/R 0. 000 Sets calculator to Run

mode. (Display shows
result of previous
calculations.)

(Initializing)

[(f JCLEAR 0. 000

(fJ(Fx]2 0. 00 Sets display format to
two decimal places.

1000(STO]J0 1, 000. 00 Stores test value inR

10(STOJ1 10. 00 Stores 10% commission
rate in R.

12.5[STOJ2 12.50 Stores 12.5%

commission rate in R

(First Data Test)
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Keystrokes
500

SST

SST

SST

SST

SST

SST

SST

(Second Data Test)

1000

Display
500.

01- 45
1, 000. 00
02-

500. 00
03- 42
500. 00
04- 22
500. 00
07- 45
10. 00
08-

50. 00
09- 22
50. 00

1, 000.

34

10

07

21

00

Keys sale amount less
than test value into
display (X-register).
Program line 1{RCL]O.
Test value has been
recalled to X-register,
moving sale amount to
Y-register.

Program line 02(x5Y].
Sale amount has been
placed in X-register and
test value has been
placed in Y-register.

Program line 03:

LF)(x<y).

Condition tested by
was true, so
program execution
continued with line 04:

[GTOJ07.

Program line 07{RCL]1.
10% commission rate
has been recalled to X-
register, moving sale
amount to Y-register.
Program line 08{%].
10% of 500.00 = 50.00
Program line 09: sets

calculator back to line
00.

Commission.

Keys sale equal to test
value into display (X-
register).



Keystrokes
SST

SST

SST

SST

SST

SST

SST

(Third Data Entry)

1500
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Display

01-
1, 000.

02-
1, 000.

03-

1, 000.
04-

07-
10. 00

08-
100. 00
09-

100. 00

1, 500.

45 0
00

34
00

42 10

00
22 07

45 1

21

22 00

Program line 1{RCL]0.

Test value has been
recalled to X-register,
moving sale amount to
Y-register.

Program line 02fxsy].
Sale amount has been
placed in X-register and
test value has been
placed in Y-register.

Program line 03:

LF)(x<y).

Condition tested by
was true, so
program execution
continued with line 04:

[GTOJ07.

Program line 07(RCL]1.
10% commission rate
has been recalled to X-
register, moving sale
amount to Y-register.

Program line 08(%].
10% of 1,000.00 =
100.00.

Program line 09: sets
calculator back to line
00.

Commission.

Keys sale greater than
test value into display
(X-register).
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Keystrokes Display
SST 01- 45 0 Program line 1{RCL]O.
1, 000. 00 Test value has been
recalled to X-register,
moving sale amount to
Y-register.
SST 02- 34 Program line 02(x5Y].
1, 500. 00 Sale amount has been
placed in X-register and
test value has been
placed in Y-register.
SST 03- 42 10 Program line 03:
L) [(x<y).
1, 500. 00
SST 05- 45 2 Condition tested by
was false, so
program execution
skipped the next line and
continued at line 05:
[RCL]2.
12. 50 12.5% commission rate
has been recalled to X-
register, moving sale
amount to Y-register.
SST 06- 22 08 Program line 06:
[GTOJ08.
12.50
SST 08- 21 Program line 08{%].
187.50 12.5% of 1,500.00 =
187.50.
SST 09- 22 00 Program line 09: sets
calculator back to line
00.

187.50 Commission.
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Program Editing

There are various reasons why you might want to ifiad program you have
stored in program memory, such as to correct anaraghat turns out to have
errors, or to insert new instructions (lik&fO], [(PSE ], or [R/S]).

Using program editing, you can do such modificasianithout rekeying in an
entire program.

Changing an Instruction in a Program Line
To change a single instruction in program memory:

1. In Program mode, usgsST], [BST], or [GTOJ[ « ] to set the calculator
to the program lingorecedingthe line containing the instruction to be
changed.

2. Key in the new instruction.
3. Return to Run mode.

For example, to change an instruction stored ingpmm line 05, press
(GTOJ[ + 104, then key in the new instruction that is to bered in program line
05. The instruction previously stored in line 05llwhe replaced; it isnot
“bumped” into line 06.

Adding Instructions at the End of a Program

To add one or more instructions at the end of #s¢ program stored in program
memory:

1. In Program mode, set the calculator to the laggi&st numbered) line
keyed into program memory.

2. Key in the new instruction(s).

3. Return to Run mode.
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Adding Instructions Within a Program

If instructions are to be added within a program—atrthe end of a program
which is not the last one in memory—simply keyirgem in will replace the

instructions previously stored in those prograne$inThe contents of all higher
numbered program lines will remain unchanged. Thhbm, replaced (written-

over) instructions need to be added back. Thisbeadone by re-keying in these
and all remaining instructions. (Refer to Addingtimuctions by Replacement.)
Alternatively, new instructions can be added by nolding outside the

program(s) to add lines. (Refer to Adding Instrans by Branching.)

Adding Instructions by Replacement

1. In Program mode, set the calculator to the lastg@m line to be
executed before the added instruction(s).

2. Key in the new instruction(s).

3. Re-key in the original instructions, starting withe first one written
over by a new instruction. (Remember to alf8fO] line numbers as
necessary.)

Example: With the sales commission program, test value Ky, and
commission rates (in Rand R), from the preceding section still stored in the
calculator, let's insert a new instruction. Ad@RZS ] instruction before thé% |
instruction so that the program will display thenuouission rate before
displaying the amount of commission. Since thererily one instruction[® ])

to be keyed back in, it is simplest to add instruction by replacement,
as follows:

Keystrokes Display
P/R 00- Sets calculator to
Program mode.
([GTO][+ ]0O7 07- 45 1 Sets calculator to last
program line to be
executed, which contains
the[RCL]1 instruction.
08- 31 Keys in new instruction.
% 09- 21 Keys in original
instruction which was
replaced by new
instruction.
P/R Sets calculator back to

Run mode. (Display will
show results remaining
from last calculation.)
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Keystrokes Display
500[R/S] 10. 00 Percent commission rate
for a $500 sale.
R/S 50. 00 Commission for a $500
sale.

Adding Instructions by Branching

With branching, you can use[&TQ] instruction to move program execution to
a new line sequencafter the current end of your program. A secol@O]
instruction then returns execution to the main botithe program.

The new line sequence must begin atgheondline after the end of the original
program in order to preserve the automatically réed (GTOJOO instruction
(which tells the calculator to stop and return e beginning of the program
when the program is done).

1. In Program mode, set the calculator to the lastgmm line to be
executed before the added instruction(s).

2. Keyina instruction that specifies theecondline after the last
line of your program(s).

3. Set the calculator to the last line of your proggmand key in a
[GTOJ00 instruction.

4. Key in the instruction(s) being added.

Key in the instruction that was replaced by instruction keyed
in at step 2.

6. Key in a instruction to return to the first line (in theiginal
program) to be executed after the new instructipn(s

Example: Suppose you now wanted to have the program inpitezeding
example sum the sale amounts for all the timesptfogram is run. Let's use
storage register arithmetic in registes f® do this. This means we need to add
the instruction [STO](+]3 before the current program line 01. Since the
addition of this one line by simple replacement Wovequire that lines 01
through 10 be re-keyed in, it is quicker to add thstructions by branching
(since branching only requires four extra lines—natunting the new
instructions, which are identical in each case).

The following illustration shows how branching ocsin the edited program.
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00-
01- 2211
== D2- 34
03- 4210
04- 2207
05- 45 2
08- 2208
07- 451
08- 31
09- i
10- 2200
11- 44 40 3
12- 450
: 13- 2202
e
Keystrokes Display
P/R 00-
(GTOJ[- ]0O 00-
[GTOJ11 01- 22 11
[GTO][ "+ J09 09- 21
[GTOJo0 10- 22 00
(STO][+]3 11-44 40 3

=— Branches toline 11,

-=— [GTO] 00 instruction preserved.
= == New instruction {[5TC0][<]3).
-%— |nstruction replaced in line
01 ([RCL] O).
T Branches back to line 02 ([GTo] 02).

Sets calculator to
Program mode.

Last program line to be
executed before added
instruction. Inthis case,
this step is not necessary
since we were at line 00
already.

Programs a branch to
line 11, the second line
after the last line of the
program.

Sets calculator to the last
line of the program so
that the[GTOJ00
instruction keyed in next
will be stored in the first
line following the
program.

Ensures that thE&STO]00
instruction follows the
program.

Keys in instruction being
added.



Keystrokes

[RCLJO

([GTOJ02

P/R

0[(STOJ3
1000(R/S]

1500(R/S]
(RCL]3
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Display
12- 45 0

13- 22 02

0. 00
10. 00

100. 00
12. 50
187.50

2,500. 00

Keys in instruction
replaced in line 01 by
11 instruction.

Branches back to first
line to be executed after
added instruction.

Sets calculator back to
Run mode.

Clears register R

Commission rate for a
$1,000 sale.

Commission for a
$1,000 sale.

Commission rate for a
$1,500 sale.

Commission for a
$1,500 sale.

Total sales.



Section 8

Multiple Programs

You can store multiple programs in program memopyovided that you
separate them by instructions that will halt progra&xecution after each
program is run and return to the beginning of thregpam. You can run
programs after the first one stored in program mgniy setting the calculator
to the first line of the program before pressiiygS J.

Storing Another Program
To store a program after another program is alrestdged in program memory:

1. In Program mode, go to the last line of the lastgpam. Donot clear
program memory.

2. If there isonly oneprogram already in program memory, ad@&s0]00
instruction so that program execution returns t® ID0 after this first
program is run.

3. Key the program into program memory. (Be sure thay
instructions specify the correct line numbers.)

4. Press[R/S]. This will halt program execution at the end ofeth
program.

5. If the new program does not end with a loop, keg instruction
to the first line of the new program. This transf@rogram execution
back to the beginning of the program[R/S] is pressed to rerun the
program.

Example: Assuming that program memory still contains th&t larogram from
the preceding section (which consisted of 13 progtaes), store after that
program the temperature conversion program frontiee® (page 56). Since
this will be the second program stored in programanmary, we'll insert a
(GTOJ00 instruction to separate it from the first pragréstep 2 above). This
program does not end with a loop, so we'll do stepsd 5, too.

Keystrokes Display

P/R 00- Sets calculator to
Program mode.

88



Keystrokes

[GTOJ[+ )13

GT10OJ00

R

.I\)QJ.OO |l P
ezl

ﬁ
O
[y
(6}

P/R
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Display

13- 22 02
14- 22 00
15- 36
16- 1
17- 48
18- 8
19- 20
20- 3
21- 2
22- 40
23- 31
24- 22 15

Sets calculator to last
line keyed into program
memory.

Ensures that second
program is separated
from first by (GTOJ00.

> Keys in program.

Halts program execution.
Branches to beginning of
program.

Sets calculator back to
Run mode. (Display
shows previous results.)

The following illustration shows how the second gmam looks in program

memory:
_-_-_---_‘_-‘-‘_---_‘—-—-
13. 22 02
14. 2200
=15 36
16- 1
17- 48
18- 8
19. 20
| 20 3
L |21- 2
| 22 40
23. 31
L |2a 2215
I_____-_-_‘_-_‘_-__———-

-+— Last line of preceding program.

=+— Cegparates the first and the
second (the old and the new)
programs with (G700 | 04,

Instructions for new program.

~+— Halts execution of new program ([R5}

=+— Heturns execution to beginning
of program when [R/5]is pressed

again ([GTO] 15).
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Running Another Program
To run a program that does not begin with programa 01:

1. In Run mode, set the calculator to the first lifieh® program desired.

2. PresqdR/S].

Example: Run the temperature conversion program, now stoiredthe
calculator beginning at program line 15, for a 3T %vater bath.

Keystrokes Display

15 Sets calculator to first line
of program to be
executed. (Run mode.)

37.5[R/S5] 96. 26 Temperature of water in
degrees Fahrenheit.



Appendix A

Stack Lift and LAST X

Your HP-10C calculator has been designed to opénate natural manner. As
you have seen as you worked through this handbgmk are seldom required to
think about the operation of the automatic memamcls—you merely work

through calculations in the same way you would wéhpencil and paper,
performing one operation at a time.

There may be occasions, however—especially as yogram the HP-10C—
when you wish to know the effect of a particulaeogtion upon the stack. The
following explanation should help you.

Digit Entry Termination

Most operations on the calculator, whether execuasd instructions in a
program or pressed from the keyboard, terminatét eigtry. This means that
the calculator knows that any of these operatiorspart of a new number. The
(CHS], [ ], and(EEX] operations dmot terminate digit entry.

Stack Lift

There are three types of operations on the caloylaepending upon how they
affect the stack lift. These are stagisabling operations, stacknabling
operations, andeutraloperations.

Disabling Operations

There are four stac#lisabling operations on the calculator. These operations
disable the stack lift, so that a number keyedfier one of these operations
writes over the current number in the displayede¥ister and the stack does
not lift. These special disabling operations are:

ENTER Clx
Enabling Operations

Most of the operations on the keyboard, includinge-o and two-number
mathematical functions likéx?] and [X ], are stackenablingoperations. This
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means that a number keyed after one of these operations will lift the stack
(because the stack has been “enabled” to lift).

T+

Z%

Y=+ 4.0000 4.0000
X= 4. 4.0000 3.

Keys = 4 3

Stack Mo stack

disahled. lift.
T=»
Z=»
Y= | 53.1301 | 53.1301 | 53.1301
X = | 50000 | 0.0000 7.
Keys &  [il[+F] (CLs] 7
Stack Stack MO stack
enabled. disabled, lift.

Neutral Operations

Some operations, likeFIX ], are neutral; that is, they do not alter the poasi
status of the stack lift. Thus, if you disable tack lift by pressindENTER],

then pres$ f J[FIX Jn and key in a new number, that number will writeeothe
number in the X-register and the stack will not.liSimilarly, if you have
previously enabled the stack lift by executing, ,Sa] then execute

instruction followed by a digit entry sequence, gtack will lift.

The following operations are neutral on the HP-10C:

MEM PSE

[GTOJnn CLEAR [PREFIX] (P/R]
(GTOJ[+ Jnn  CLEAR [PRGM| (x=0]
DEG (CHSY)

’ is neutral during entry of a number from the keglih as in 12&HS] to enter
-123, or 123 EEX]J6(CHS] to enter 123 x1¥. But otherwise[CHS] enables the stack, as
you would expect.
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SST

LASTX

The following operations savein the LAST X register:

TAN
TAN'

SIN

+ | |1 - | =
EE%AV,Ax

)
s
EHEEW

COS

FRAC

(=DEG



Appendix B

Error Conditions

If you attempt a calculation containing an impropeeration—say, division by
zero—the display will shovError and a number. To clear an error message,
press any key.

The following operations will displagrror plus a number:

Error 0: Improper Mathematics Operation
lllegal argument to math routine:

[=], wherex = 0.

(»*], where y =0 anat < 0, or y < 0 and x is noninteger.
(¥x], wherex < 0.

(/x], where x = 0.

[LOG]J, wherex < 0.

(LN], where x < 0.

(SINT), where| x| > I.

([COST, where| x| > 1.

(=], wherex=0.

[(n!], where x is noninteger, or x < 0.
Error 1: Storage Register Overflow
Storage register overflow (exce[@+], [=-]). Magnitude of number in storage
register would be larger than 9.999999999 ¥°10

Error 2: Improper Statistical Operation

n=0
n<l
Vr n<1
X.r n<1
n<l
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Note: Error 2 is also displayed if division by zero or the square
root of a negative number would be required during computation
with any of the following formulas:

M N p
- —_— = — rE————
aln—=1) nin—1) o M= N
A P B— Miy— Pix (A and B are the values
: M o M returned by the operation

MEy+Fin+x—ix) X Pix 4+ Miney—3X3)
Y o ———— e - e I =
n=M ne-P

where:
M=nix"—(3x)

N=n¥y*—{Xy)®
P=n¥xy —Ex Ly

Error 3: Statistical Register(s) Unavailable

Registers R through R unavailable for statistical computations because
currently converted to program memory.

Error 4: Improper Line Number

Line number called for is currently unoccupied, mmexistent (>79), or you
have attempted to load more than 79 lines of pnogreemory.

Error 5: Improper Register Number

Storage register named is currently converted tog@am memory, or is a
nonexistent storage register.

Error 9: Service

Self-test discovered circuitry problem, or wrongykgressed during key test.
Refer to appendix C.

Pr Error
Continuous Memory interrupted and reset becaugmwkr failure.



Appendix C

Battery, Warranty, and Service
Information

Batteries

The HP-10C is powered by three batteries. In “tgfiause, the HP-10C has
been designed to operate 6 months or more on afsgkaline batteries. The
batteries supplied with the calculator are alkalibet silver-oxide batteries
(which should last twice as long) can also be used.

A set of three fresh alkaline batteries will prowicht least 80 hours of
continuousprogram running (the most power-consuming kind cafculator
use*). A set of three fresh silver-oxide batterndl provide at least 180 hours
of continuousprogram running. If the calculator is being used perform
operations other than running programs, it useshnh@ss power. When only the
display is on— that is, if you are not pressing key running programs—very
little power is consumed.

If the calculator remains turned off, a set of frdsatteries will preserve the
contents of Continuous Memory for as long as theeb@s would last outside
of the calculator—at least 1% years for alkalinétdrées or at least 2 years for
silver-oxide batteries.

The actual lifetime of the batteries depends on b&en you use the calculator,
whether you use it more for running programs or enfmr manual calculations,
and which functions you use.

The batteries supplied with the calculator, as veslithe batteries listed below
for replacement, areot rechargeable.

" Power consumption in the HP-10C depends on theenmiccalculator use: off (with
Continuous Memory preserved); idle (with only thepday on); or “operating” (running
a program, performing a calculation, or having & keessed). While the calculator is
turned on, typical calculator use is a mixture dfeitime and "operating" time.
Therefore, the actual lifetime of the batteries elegs on how much time the calculator
spends in each of the three modes.
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WARNING

Do not attempt to recharge the batteries; do not store batteries near a
source of high heat; do not dispose of batteries in fire. Doing so may
cause the batteries to leak or explode.

The following batteries are recommended for repiaeet in your HP-10C (not
all batteries are available in all countries):

Alkaline Silver-Oxide
Eveready A76* Eveready 357
UCAR A76 UCAR 357
RAY-O-VAC RW82 RAY-O-VAC RS76 or RW42
National or Panasonic LR44 Duracell MS76
Varta 4276 Duracell 10L14
Varta 541

Low-Power Indication

An asterisk (*) flashing in the lower left cornerf the display when the
calculator is on signifies that the available battgower is running low.

With alkaline batteries installed:

*  The calculator can be used for at least 2 hoursooftinuous program
running after the asterisk first appeérs.

e If the calculator remains turned off, the contemts its Continuous
Memory will be preserved for at least 1 month aftee asterisk first
appears.

With silver-oxide batteries installed:

*  The calculator can be used for at least 15 minafesontinuous program
running after the asterisk first appears.

« If the calculator remains turned off, the contemwffs its Continuous
Memory will be preserved for at least 1 week aftbe asterisk first
appears.

" Not available in the United Kingdom or Republicloéland.

T Note that this time is the minimum available tamtinuous program runningthat is,
while continuously “operating” (as described in tfswtnote on the previous page). If
you are using the calculator for manual calculaiera mixture of the idle and
“operating” modes—the calculator can be used foruech longer time after the asterisk
first appears.
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Installing New Batteries

The contents of the calculator's Continuous Memanmy preserved for a short
time while the batteries are out of the calculgpmovided that you turn off the
calculator before removing the batteries). ThiswlH you ample time to replace
the batteries without losing data or programshH batteries are left out of the
calculator for an extended period, the content€offitinuous Memory may be

lost.
To install new batteries, use the following procediu
1. Be sure that the calculator is off.

2. Holding the calculator as shown, pres
outward on the battery compartment dor
until it opens slightly.

3. Grasp the outer edge of the batte|Ei
compartment door, then tilt it up ant
out of the calculator.

CAUTION

In the next two steps, be careful not to press any keys while
batteries are out of the calculator. If you do so, the contents of
Continuous Memory may be lost and keyboard control may be
lost {that is, no response to keystrokes).
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4. Turn the calculator over and gently shake
allowing the batteries to fall into the paln
of your hand.

%
o

99

Sl

CAUTION

In the next step, replace ail three batteries with fresh ones. If you
leave an old battery inside, it may leak. Furthermore, be careful
not to insert the batteries backwards. If you do so, the contents
of Continuous Memory may be lost.

5. Holding open the two plastic flags
shielding the battery compartment, inse
three new batteries. The batteries shot
be positioned with their flat sides (thi
sides marked +) facingpward the nearby
rubber foot, as shown in the illustration o
the calculator case.

6. Insert the tab of the battery compartment
door into the slot in the calculator case.

7. Lower the battery compartment door until
it is flush with the case, then push the do
inward until it is tightly shut.

8. Turn the calculator on. If for any reasoj}
Continuous Memory has been reset {thtts
is, if its contents have been lost), th
display will showPr Error. Pressing any
key will clear this message from the display.
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Verifying Proper Operation (Self-Tests)

If it appears that the calculator will not turn on otherwise is not operating
properly, review the following steps.

For a calculator that doe®t respond to keystrokes:

1. Press thdy*] and [ON keys simultaneously, then release them. This
will alter the contents of the X-register, so cletire X-register
afterward.

2. If the calculator still does not respond to keyk&é®, remove and
reinsert the batteries. Make sure the batteriepeoperly positioned in
the compartment.

3. If the calculator still does not respond to keyk#®, leave the batteries
in the compartment and short both battery termirtatpether. (Fold
back the plastic flaps to expose the terminalscivlaire the metal strips
on either side of the battery compartme@rnly momentary contact is
required After you do this, the contents of the Continuddemory
will be lost, and you may need to press key more than once to
turn the calculator back on.

4. |If the calculator still does not turn on, instale$h batteries. If there is
still no response, the calculator requires service.

For a calculator thadoesrespond to keystrokes:
1. With the calculator off, hold down tH@N key and presgx .

2. Release thelON key, then release théx] key. This initiates a
complete test of the calculator's electronic citgui If everything is
working correctly, within about 15 seconds (durimpich the word
running flashes) the display should she;8,8,8,8,8,8,8,8,8, and all
of the status indicators (except the * low-powedigator) should turn
on.* If the display show&rror 9, goes blank, or otherwise does not
show the proper result, the calculator requiresisert

Note: Tests of the calculator's electronics are also performed if
the key or the [=] key is held down when is released.t*
These tests are included in the calculator to be used in verifying
that it is operating properly during manufacture and service.

" The status indicators turned on at the end of ths$ include some that normally are
not displayed on the HP-10C.

T If the calculator display&rror 9 as a result of th©N/[X] test or theON/[+] test
but you wish to continue using your calculator, yahould reset Continuous Memory as
described on page 18.

* The [ON/[+] combination initiates a test that is similar tatidescribed above, but
continues indefinitely. The test can be terminadbgdpressing any key, which will halt
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If you had suspected that the calculator was nakimg properly hut the proper
display was obtained in step 2, it is likely thatuymade an error in operating
the calculator. We suggest you reread the secticdhis handbook applicable to
your calculation. If you still experience difficylt write or telephone Hewlett-
Packard at an address or phone number listed \Beleice (page 103).

Limited One-Year Warranty

What We Will Do

The HP-10C is warranted by Hewlett-Packard agaiie$ects in materials and
workmanship for one year from the date of origiparchase. If you sell your
unit or give it as a gift, the warranty is autoncatly transferred to the new
owner and remains in effect for the original onedyeperiod. During the
warranty period, we will repair or, at our opticeplace at no charge a product
that proves to be defective, provided you retura pinoduct, shipping prepaid,
to a Hewlett-Packard service center.

What Is Not Covered

This warranty does not apply if the product hasrbdamaged by accident or
misuse or as the result of service or modificatigpnother than an authorized
Hewlett-Packard service center.

No other express warranty is given. The repaireaplacement of a product is
your exclusive remedy.ANY OTHER IMPLIED WAR-RANTY OF
MERCHANTABILITY OR FITNESS IS LIMITED TO THE ONE-YE AR
DURATION OF THIS WRITTEN WARRANTY . Some states, provinces, or
countries do not allow limitations on how long anplied warranty lasts, so the
above limitation may not apply to yolN NO EVENT SHALL HEWLETT-
PACKARD COMPANY BE LIABLE FOR CONSEQUENTIAL
DAMAGES. Some states, provinces, or countries do not atlmvexclusion or

the test within 15 seconds. TI@N/[ =] combination initiates a test of the keyboard and
the display. When th©N key is released, certain segments in the displéyhe lit. To
run the test, the keys are pressed in order frdtrtderight along each row, from the top
row to the bottom row. As each key is pressededéit segments in the display are lit.
If the calculator is operating properand all keys are pressed in the proper ordtre
calculator will displayl0 after the last key is pressed. (TENTER] key should be
pressed both with the third-row keys and with tbarth-row keys.) If the calculator is
not working properly,or if a key is pressed out of ordethe calculator will display
Error 9. Note that if this error display results from an arcect key being pressed, this
does not indicate that your calculator requires\gee. This test can he terminated by
pressing any key out of order (which will, of coeysesult in thé&rror 9 display). Both
theError 9 display and thd 0 display can he cleared by pressing any key.
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limitation of incidental or consequential damages, the above limitation or
exclusion may not apply to you.

This warranty gives you specific legal rights, ayau may also have other
rights which vary from state to state, province pmvince, or country to
country.

Warranty for Consumer Transactions in the United Kingdom

This warranty shall not apply to consumer trangsactiand shall not affect the
statutory rights of a consumer. In relation to stidnsactions, the rights and
obligations of Seller and Buyer shall be determibgdstatute.

Obligation to Make Changes

Products are sold on the basis of specificationpliegble at the time of
manufacture. Hewlett-Packard shall have no oblayatio modify or update
products once sold.

Warranty Information

If you have any questions concerning this warranpyease contact an
authorized Hewlett-Packard dealer or a Hewlett-Ratksales and service
office. Should you be unable to contact them, pleamtact:

. In the United States:

Hewlett-Packard
Corvallis Division 1000 N.E. Circle Blvd.
Corvallis, OR 97330
Telephone: (503) 758-1010
Toil-Free Number: (800) 547-3400 (except in
Oregon, Hawaii, and Alaska)

* In Europe:

Hewlett-Packard S.A.
7, rue du Bois-du-Lan
P.O. Box
CH-1217 Meyrin 2
Geneva
Switzerland

Telephone: (022) 83 81 11

Note: Do not send calculators to this address for repair.
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. In other countries:

Hewlett-Packard Intercontinental
3495 Deer Creek Rd.
Palo Alto, California 94304
U.S.A.

Telephone: (415) 857-1501

Note: Do not send calculators to this address for repair.

Service

Hewlett-Packard maintains service centers in moafomcountries throughout
the world. You may have your unit repaired at a KgtwPackard service center
any time it needs service, whether the unit is unda&rranty or not. There is a
charge for repairs after the one-year warrantyqueri

Hewlett-Packard calculator products normally aneaieed and reshipped within
five (5) working days of receipt at any service ®enThis is an average time
and could possibly vary depending upon the timeredr and work load at the
service center. The total time you are without yaait will depend largely on

the shipping time.

Obtaining Repair Service in the United States

The Hewlett-Packard United States Service CenterhBmdheld and portable
calculator products is located in Corvallis, Oregon

Hewlett-Packard Company
Corvallis Division Service Department
P.O. Box 999/1000 N.E. Circle Blvd
Corvallis, Oregon 97330, U.S.A.

Telephone: (503) 757-2000

Obtaining Repair Service in Europe

Service centers are maintained at the followingatmns. For countries not
listed, contact the dealer where you purchased galaulator.
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AUSTRIA
HEWLETT-PACKARD GmbH
Kleinrechner-Service
Wagramerstr —Lieblgasse

A 1220 VIENNA

Telephone (222)23 65 11

BELGIUM

HEWLETT PACKARD
BELGIUM SA/NV

Boulevard de la Woluwe 100
Woluwelaan

B 1200 BRUSSELS
Telephone (2) 762 32 00

DENMARK
HEWLETT-PACKARD A/S
Datavej 52

DK 3460 BIRKEROD
(Copenhagen)

Telephone (02)81 66 40

EASTERN EUROPE
Refer to the address listed
under Austria

FINLAND
HEWLETT-PACKARD QY
Revontulentie 7

SF 02100 ESPOO I0(Helsmki)
Telephone (90)455 02 11

FRANCE

HEWLETT PACKARD FRANCE
S.A.V. Calculateurs de Poche
Division Informatique
Personnelle

F 91947 LesUlis Cedex
Telephone (6)907 78 25

GERMANY

HEWLETT PACKARD GmbH
Kleinrechner-Service
Vertnebszentrale

Berner Strasse 117
Postfach560 140

D6000 FRANKFURT 56
Telephone (611)50041

ITALY

HEWLETT-PACKARD
ITALIANA SPA

Casella postale 3645 (Milano)
Via G Di Vittono, 9

20063 CERNUSCO SUL
NAVIGLIO (Milan)

Telephone (2)90 36 91

NETHERLANDS

HEWLETT PACKARD
NEDERLAND B V

Van Heuven Goedhartlaan 121
NL 1181 KK AMSTELVEEN
(Amsterdam)

PO Box 667

Telephone (020)472021

NORWAY
HEWLETT-PACKARD NORGE
A/S

P O Box 34

Oesterndalen 18

N 1345 OESTERAAS (Oslo)
Telephone (2) 17 11 80

SPAIN
HEWLETT-PACKARD
ESPANOLA S. A.

Calle Jerez 3

E MADRID 16
Telephone (1) 458 2600

SWEDEN
HEWLETT-PACKARD
SVERIGE AB
Enighetsvagen 3

Box 205 02

S 161 BROMMA 20 (Stockholm)
Telephone (8)730 05 50

SWITZERLAND
HEWLETT-PACKARD
(SCHWEIZ)AG
Kleinrechner-Service
Allmend 2

CH 8967 WIDEN
Telephone (057)50111
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UNITED KINGDOM GB BERKSHIRE RG11 5AR
HEWLETT-PACKARD Ltd Telephone 734)784774
King Street Lane

Winnersh. Wokingham

International Service Information

Not all Hewlett-Packard service centers offer sesvior all models of HP
calculator products. However, if you bought youoguct from an authorized
Hewlett-Packard dealer, you can be sure that serngi@vailable in the country
where you bought it.

If you happen to be outside of the country whera gought your unit, you can
contact the local Hewlett-Packard service centese® if service is available for
it. If service is unavailable, please ship the uaithe address listed above under
Obtaining Repair Service in the United States. A ¢if service centers for other
countries can be obtained by writing to that adslres

All shipping, reimportation arrangements, and cuoso costs are your
responsibility.

Service Repair Charge

There is a standard repair charge for out-of-wayra@pairs. The repair charges
include all labor and materials. In the United 8stthe full charge is subject to
the customer's local sales tax. In European caemtthe full charge is subject
to Value Added Tax (VAT) and similar taxes wherewagaplicable. All such
taxes will appear as separate items on invoiceduamso

Calculator products damaged by accident or misusaat covered by the fixed
repair charges. In these situations, repair chargéls be individually
determined based on time and material.

Service Warranty

Any out-of-warranty repairs are warranted againsfedts in materials and
workmanship for a period of 90 days from date of/E&e.

Shipping Instructions
Should your unit require service, return it witke tfollowing items:
A completed Service Card, including a descriptiéthe problem.

* A sales receipt or other documentary proof of pasghdate if the one-
year warranty has not expired.

The product, the Service Card, a brief descriptadnthe problem, and (if
required) the proof of purchase date should be pge#t in the original shipping
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case or other adequate protective packaging toeptein-transit damage. Such
damage is not covered by the one-year limited weyraHewlett-Packard
suggests that you insure the shipment to the sersémter. The packaged unit
should be shipped to the nearest Hewlett-Packastydated collection point or
service center. Contact your dealer for assistafitgou are not in the country
where you originally purchased the unit, refer totefrnational Service
Information, above.)

Whether the unit is under warranty or not, it isuyaesponsibility to pay
shipping charges for delivery to the Hewlett-Padkservice center.

After warranty repairs are completed, the servieater returns the unit with

postage prepaid. On out-of-warranty repairs inUinéted States and some other
countries, the unit is returned C.0O.D. (coveringpping costs and the service
charge).

Further Information

Service contracts are not available. Calculatodpod circuitry and design are
proprietary to Hewlett-Packard, and service manuale not available to
customers.

Should other problems or questions arise regardapgpirs, please call your
nearest Hewlett-Packard service center.

Programming and Applications Assistance

Should you need technical assistance concerningranoming, applications,
etc., call Hewlett-Packard Customer Support at {5087-2000. This is not a
toll-free number, and we regret that we cannot pcamllect calls. As an
alternative, you may write to:

Hewlett-Packard
Corvallis Division Customer Support
1000 N.E. Circle Blvd.
Corvallis, OR 97330

Dealer and Product Information

For dealer rmation, anlocations, product infod esic please call (800) 547-
3400. In Oregon, Alaska, or Hawaii, call (503) 76810.
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Temperature Specifications
e Operating: 0° to 55° C (32°to 131° F)
e Storage: —40° to 65° C (-40° to 149° F)

Federal Communications Commission
Radio Frequency Interference Statement

The HP-10C generates and uses radio frequency el if not installed and
used properly, that is, in strict accordance with manufacturer's instructions,
may cause interference to radio and televisionptags. It has been type tested
and found to comply with the limits for a Class Bntputing device in
accordance with the specifications in Subpart Paft 15 of FCC Rules, which
are designed to provide reasonable protection aganch interference in a
residential installation. However, there is no qudee that interference will not
occur in a particular installation. If your HP-10dbes cause interference to
radio or television reception, which can be detaedi by turning the calculator
off and on, you are encouraged to try to correetititerference by one or more
of the following measures:

- Reorient the receiving antenna.
« Relocate the calculator with respect to the reaeive
*  Move the calculator away from the receiver.

If necessary, you should consult your dealer oeqperienced radio/television
technician for additional suggestions. You may fittte following booklet
prepared by the Federal Communications Commissa&pflil: How to ldentify
and Resolve Radio-TV Interference Problefiisis booklet is available from the
U.S. Government Printing Office, Washington, D.0482, Stock No. 004-000-
00345-4.



Function Key Index

Turns the
calculator's display on
and off.

Conversions

Converts polar
maghnitude r and
angle 6in X- and Y-
registers respectively
to rectangular x- and
y-coordinates (Page
38)

Converts x-, y-
rectangular
coordinates placed in
X-and Y-registers
respectively to polar
maghnitude r and
angle 6 (Page 38).

Converts
decimal hours (or
degrees) to hours,
minutes, seconds (or
degrees, minutes,
seconds) (Page 35).

Converts hours,
minutes, seconds (or
degrees, minutes,
seconds) to decimal
hours (or degrees)
(Page 36).

Converts

degrees to radians
(Page 36).

Converts

radians to degrees
(Page 36).

Digit Entry
Enters a copy

of a number in display
(X-register) into Y-
register; used to
separate multiple
number entries (Page
14).

Changes sign of
number or exponent
of 10 in display (X-
register) (Page 13).
Enter exponent;
next digits keyed in
are exponents of 10
(Page 13).

[0 ] through [ 9 ] Digit
keys.

[ - ] Decimal point.

Display Control

[ FIX In Selects fixed
point display mode
(Page 49).

[SCI]n Selects
scientific notation
display mode (Page
50).
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[ENG]n Selects
engineering notation
display mode (Page
51)

Mantissa. Pressing
[f JCLEAR
displays all 10 digits
of the number in the
X-register as long as
the key is
held down (Page 52)
It also clears any
partial key sequences
(refer to Clearing
Prefixes, Page 13).

Logarithmic and
Exponential

Computes natural
logarithm of number
in display (X-register)
(Page 36).

Natural
antilogarithm. Raises
e to power of number
in display (X-register)
(Page 36).

Computes
common logarithm
(base 10) of number
in display (X-register)
(Page 36).

Common
antilogarithm. Raises
10 to power of



number in display (X-
register) (Page 36).

Raises number in
Y-register to power of
number in display (X-
register) enter y, then
x) (Page 38).

Mathematics

(=] (=]
Arithmetic operators
(Page 7).

Computes square
root of number in
display (X-register)
(Page 34).

Computes square
of number in display
(X-register) (Page
34).

Calculates n

factorial (n!) (Page
34).

Computes
reciprocal of number
in display (X-register)
(Page 34).

Places value of &
(3.141592654) in
display (X-register)
(Page 33).

[=] Percent.
Computes x% of
value in the Y-
register (Page 37).

Function Key Index

Number Alteration

Leaves only
integer portion of
number in display (X-
register) by truncating
fractional portion
(Page 33).

Leaves only
fractional portion of
number in display (X-
register) by truncating
integer portion (Page
33).

Prefix Keys

Pressed before a
function key, selects
gold function printed
above that key (Page
12).

CLEAR
Cancels the
prefix keystroke and
partially entered
instructions such as:
(SCI]. Also
displays 10-digit
mantissa of number in
display (X-register)
(Pages 13 and 52).

For other prefix keys,
refer to listings under
Display Control,
Storage, and (in
Programming Key
Index).

Stack Manipulation

Exchanges

contents of X- and Y-
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stack registers (Page
22)

Rolls down

contents of stack
(Page 22).

Clears contents
of display (X-register)
to zero (Page 14).

Statistics

Accumulates
statistics of numbers
from X- and Y-
registers in storage
registers Ry through
Rs (Page 39).

Subtracts
statistics of numbers
in X- and Y-registers
from storage registers
R, through Rs for
correcting
accumulations (Page
42).

Computes mean
(average) of x- and y-
values accumulated

by (Page 43).
Computes

sample standard
deviations of x- and y-
values accumulated

by [=+]. (Page 43).
Linear

estimate and
correlation coefficient.
Computes estimated
value of y (y) for a
given value of x, or
estimated value of x
(x) for a given value
of y, by least squares
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method and places
result in display (X-
register). Computes
the correlation
coefficient (r) of the
linear estimate data
by measuring how
closely the data pairs
would, if plotted on a
graph, represent a
straight line, and
places result in Y-
register (Page 46).

Linear
regression. Computes
y-intercept (B) and
slope (A) for linear
functiony = Ax + B
that best
approximates x- and
y-values accumulated
using [=+]. The value
of the y-intercept is
placed in the X-
register; the value of
the slope is placed in
the Y-register (Page
45).

Storage

Store. Followed
by register address (0
through 9), stores
displayed number in
the storage register
specified. Also used
to perform storage
register arithmetic
(Page 29).

Recall.

Followed by address
(0 through 9), recalls
number from storage
register specified into

arccosine, or
arctangent,
respectively, of
number in display
(Page 35).

the display (X-
register) (Page 29).

CLEAR Clears
contents of the stack
and all storage
registers to zero
(Page 30).

Recalls
number displayed
before the current
operation back into
the display (X-
register) (Page 22).

Trigonometry

Sets decimal
degree mode for
trigonometric
functions—indicated
by absence of GRAD
or RAD annunciator
(Page 34).

Sets Radians
mode for
trigonometric
functions—indicated
by RAD annunciator
(Page 35).

Sets Grads
mode for
trigonometric
functions—indicated
by GRAD annunciator
(Page 35).

[(SIN] [COS] [TAN]
Compute sine, cosine,
or tangent,
respectively, of
number in display
(Page 35).

(SIN) ([COST) (TANT]
Compute arcsine,




Programming Key Index

Program/Run
mode. Sets the
calculator to Program
mode—PRGM
annunciator on—or
Run mode—PRGM
annunciator cleared.
Automatically sets
program to line 00
when returning to Run
mode (Page 56).

Displays
current status of
program memory/
storage register
allocation (number of
allocated program
lines and number of
available data storage
registers) (Page 62).

(GTOJnn Go to. Used
with 00 through 79. In
Run mode: causes
calculator to search
downward in program
memory for
designated line
number and halt. In
Program mode:
becomes an
instruction within the
program (Page 65).

[GTOJ[ = Inn Go to line
number. Positions
calculator to the
existing line number
specified by nn (Page
65).

Back step.
Moves calculator back
one line in program
memory. Displays line
number and contents
of previous program
line (Page 60).

Single step. In
Program mode:
moves calculator
forward one or more
lines in program
memory. In Run
mode: displays line
number and contents
of next program line,
and executes the step
(Page 60).

CLEAR In
Program mode, clears
all instructions from
program memory and
resets calculator to
line 00. In Run mode,
only resets calculator
to line 00 (Page 56).

Pause, Halts
program execution for
about 1 second to
display contents of X-
register, then
resumes execution
(Page 66).

Run/Stop.
Begins program
execution from
current line number in

111

program memory.
Stops execution if
program is running
(Page 58).

Conditionals. Tests
value in X-register
against value in Y-
register or zero as
indicated. If true,
calculator executes
instruction in next line
of program memory. If
false, calculator skips
one line in program
memory before
resuming execution
{Page 74).



Subject Index

Page numbers ibold type indicate primary references; page numberggular
type indicate secondary references.

A

Adding Program Instructions83-85
Angle conversions 35, 38—39
Annunciators 17, 34, 35, 56, 58
Antilogarithms -36
Arithmetic
calculations, chain25
calculations, simple14-16
calculations, with constant1
storage register30-31, 67, 85
Assistance, technicall06

B

- 60, 66
Backstep 60-61
Batteries, installing - 188
Battery life - 1296, 97
Branching
adding instructions by85
conditional - 7174-75
simple -71, 86

C
(Clx]-7,14

Calculator

service 103-6

shipping -105

temperature specificationd.07

verifying operation 100-101
Can size example prograné7
Chain Calculations 24-25
Change sign12, 13, 33
Changing program instruction83
Clearing

display -7, 14

error display 17, 19, 70

112



Subject Index

prefixes -13, 52

programs 56, 61

statistics registers39

storage registers30
Conditional tests 74-75
Constant arithmetic21
Correlation coefficient - 4617, 48

D

113

Data entry, programming67, 76
Data entry, statistical - 39-40
Degrees mode34
Degrees/Radians Conversion36
Digit entry - 1791
Digit separator 17
Display
clearing -7, 14
error -17, 19, 40
format - 49-52
mantissa - 132
overflow and underflow 17, 69
program lines 60-61, 70
rounding - 5152
running -58
Do if True rule -74

E

-13
Electrical energy example programQ
Engineering notation(§NG]) - 51
Error messagesl7, 19, 40, 7094-95

ENTER] - 15, 21
Exponents 13, 38, 50-52

F

Factorial -34
Fixed decimal display(FIX]) - 7, 41,49-50, 79
Fractional portion 33
Functions
logarithmic -36
nonprogrammable70
one-number - 1433-37
primary and alternatel:2
trigonometric 35
two-number 37-39, 37-39



114 Subject Index

G

GRAD annunciator 35

Grads Mode 35
.64, 71, 75, 84, 85, 88
(GTOJ00 -61-62, 71, 75, 86, 88

Identifying program lines - 64—65, 70
Integer portion 33

Internal digit representatiord9, 51
Interrupting programs66, 68—70,70

K

Keycodes 59-60

L

LAST X register 25-26, 40, 42, 47, 93
Linear estimates46-47, 48

Linear regression45-46

- 22

Logarithmic Functions 36

Looping -71, 74, 75-77

Low-power indicator 8, 12, 97, 100

M

Mantissa - 13, 49, 562
Mean -43
Memory
allocation -62-64
continuous 18, 49
program 58, 62-64
resetting 18
stack registers20
- 39,62-64
Microorganism population example proble@7-28
- 39,62-64

N

Negative sign entry 13
Nonprogrammable functions70



Subject Index

O

115

-7,12,17, 18, 100
One-number functions33-37
Order of entry 14
Overflow - 17, 69, 94

P

- 56, 58, 60
Pausing program executiol66, 68
Percentage 37
Pi - 33,52
Polar-rectangular coordinate conversion - 38—39
Power
consumption 96
function -38
low -8, 12, 97, 100
Pr Error - 19, 9599
Prefix clearing 13
Prefix keys 12
PRGM annunciator - 186, 58
Primary and alternate functiond2
Product information 106
Program
clearing ‘56, 61
entry -56
instructions 58, 59,83-85
interrupting execution 66, 68-70
lines - 586466
memory ‘58, 62-64
mode 56, 58, 64
resuming execution66
running -57, 90
storing, multiple 88, 89
verifying - 65-66

R

-58, 74

RAD annunciator 35

Radians Mode 35

Radians/degrees conversiod6

Radio frequency interference statemeh07
Radioisotope decay example progran®-
Radix mark 17

Recalling numbers29, 67

Reciprocal 34
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Rectangular-polar coordinate conversi@8-39
Registers, statistics - 390, 43, 44, 46
Registers, storage28, 62, 67, 85

Repair Service 103

Replacement, adding instructions b§4-85
-64, 78

Roll down -22

Rounding - 42, 5062

Run mode 58, 65

running -58

S

- 60, 79-82
Sales commission example prograiv-
Scientific notation [(SCIJ) - 50-51
Self-test 100
Service 103-6
Sign -13, 50
Single step 60, 65
Slope 45, 47
-64
Square root 34
Squaring 34
Stack
disabling -23, 91
drop -20, 23, 24, 28
enabling 23, 91
lift - 21, 24, 33, 43, 45, 91
neutral 92
Standard deviation, sampld4
Standard deviation, true populatioa4
Statistics
accumulation 39
correction of accumulation - 42
error messages39, 40,94-95
formulas - 43, 44, 485
precision 40
registers - 3940, 43, 44, 45, 46
registers, clearing39
Rounding error 42
- 42
-39
Stopping program execution automatically7; 68—69
Stopping program execution manually0
Storage register arithmetic - 30-31, 67, 85
Storage registers28-32, 62—64, 67, 85
Storing numbers 29, 67



Subject Index

T

117

Temperature conversion example prograse-57
Time conversions 35

T-register - 20, 28

Trigonometric Functions35

Trigonometric modes - 184-35

U

Underflow -18, 69

wW

Warranty -101-3
Water heater example prograr@-10

X

X exchange Y - 43, 46, 47
X -46-47
X-register -20, 28, 37, 40, 45, 77, 92

Y

y -46-47
y-intercept 45
Y-register - 20, 37, 40, 45, 77, 92

Z

Z-register - 20






The HP-10C Keyboard and
Continuous Memory
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The basic program memory and storage register allocation is nine lines
of programming and 10 data storage registers. The calculator
automatically converts one data storage register into seven lines of
program memory, one register at a time, as you need them. Conversion
begins with Ry and ends with Ry, giving you a maximum of 79 program
lines. Ry through Rs are also used as statistics registers.
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