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U LEUN MEISTSiie

Use this list if you know the function you want to parform but
you need a reminder of the key sequence. The page reference
tells where to find additional information about the function.
This list includes scientific-calculator functions only;
programming functions are discussed in the T/-95
Programming Guide.

General Functions l(m; Sequence Page
Set calculator defaults 1-14
Clear calculator 2-9
Clear entry 2-9
Change sign 2-8
Clear function labels 2-9
List registers 5-12
List status 5-13
Math Functions

Equals 2-3
Parentheses 2-6
Addition 2-16
Subtraction 2-16
Multiplication 2-16
Division 2-16
Reciprocal 2-17
Square 2-17
Square root 2-17
Power 2-18
Root 2-19
Factorial 2-24
Permutations 2-256
Combinations 2-25
Logarithm (natural) 2-26
Logarithm (common) 2-26
e* Antilogarithm (natural) 2-26
10* Antilogarithm (common) 2-26
Quadratic roots 2-356
Cubic roots 2-37
Trigenometric Functions

Pi 2-8
Select angle units 2-20
Sine 2-20
Cosine 2-20
Tangent 2-20
Arcsine 2-20
Arccosine 2-20
Arctangent 2-20
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Hyperbolic Functions Key S-aquartca Page
Hyperbolic sine 2-22
Hyperbolic cosine 2-22
Hyperbolic tangent 2-22
Inverse hyperbolic sine 2-22
Inverse hyperbolic cosine 2-22
Inverse hyperbolic tangent 2-22
Number Functions

Integer portion NUM| X CINT» 2-28
Fractional portion NUM) x {Fﬁc} 2-28
Initialize random seed NUM| x [INV] <R#) 2-33
Random number INUM| (R#) 2-33
Round number INUM| x {RND> 2-29
Signum function M) x (SGN» 2-32
Least common multiple INUM| x1 | x~t| X2 (LCM} 2-31
Greatest common divisor INUM| x1 [x~t]|x2 (LCM> 2-31
Prime factors INUM] x <PF? [x~t] (PF) [x~t]... 2-30
Absolute value NUM| x <ABS) 2-32
Statistics Functions

Clear and begin 1-variable entry 3-4
Enter a 1-variable value 3-5
Remove a 1-variable value 3-5
Enter multiple 1-variable values 3-5
Remove multiple 1-variable values T +] 3-6
Clear and begin 2-variable entry 3-4
Enter a 2-variable value 3-10
Remove a 2-variable value 3-10
Enter multiple 2-variable values F'Tﬁ n {FFIQ:- X I'"'! 3' !' 3-10
Remove multiple 2-variable values E 3-10
Display Formats

Scientific notation 2-12
Cancel scientific notation 2-12
Engineering notation 2-12
Cancel engineering notation 2-12
Fix decimal 2-14
Show 13 digits 2-14




Conversion Functions

Key Sequence Page
Metric conversions {MET?» 4-4
DMS to decimal degrees E&IIII] D.MMSSsssss (DMS ) 4-6
Decimal degrees to DMS | D.ddddddddd [iNv] <DMS> 4-6
Polar to rectangular CONV] r [x~t] 8 (P-R) 4-10
Rectangular to polar CONV| x y INv] <P-R? [x~t] 4-10
Angle conversions CONV| (ANG) 4-8
Decimal mode CONV] <BAS) (DEC) 4-13
Hexadecimal mode CONV| {BAS) (HEX) 4-13
Octal mode F—I'TIH& {BAS)» {<OCT» 4-13
Two's complement mode CONV| {(BAS) <2sC)> 4-14
Signed mode (BAS) [INV] ¢2sC) 4-14
Memeory Functions
Clear memories 5-4
Store number -0
Recall number 5-b
Exchange number 5-11
Register addition 5-8
Register subtraction 5-8
Register multiplication 5-8
Register division b-8
Increment 5-10
Decrement 5-10
Swap t-register 6-T
Printer Operations
Print display 2nd| [PRINT] -6
Advance paper 2nd| [ADV] 6-6
Set device number 0| {PRT» {DEV)» nnn 6-4
Set line width 0| {PRT» {WID} nn 6-5
Set word break on o| (PRT) {WB» G-
Set word break off 0| {PRT) [INV]| {WB) 6-5
Set trace mode on [TRACE] 6-=7

INV] [2nd] [TRACE] 6-7

Set trace mode off




IMPORTANT

Record the serial number and date of purchase of the TI-95 in the space
below. The serial number is identified by the abbreviation **NO."" on the
bottom case. Always refer to this information in any correspondence

regarding your TI-95.

T1-95 Programmable 3
Model Serial No. Purchase Date
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rapie ol conienis

This guide contains information to help you use the scientific
calculator functions of the T1-95. Programming functions of
the calculator are described in the T/-95 Procgramming Guide.

Introduction vi
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Chapter 1: InstallingtheBatteries . . ................cc0iuvunnn 1-2
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Chapter 3: Performing 2-Variable Statistics Calculations . . . . ... ... a-11
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The Ti-85 Is an advanced programmable calculator that
comes with two instructional manuals and a quick reference

cardg.
What Your The following items are contained in the TI-96 package.

Pﬂﬂkﬂgﬁ

' . -
includas

TI-95 "
(incarrying case) A

Batteries _______

g ]

Quick Reference
Card

Manuals

T1-95 Calculator—An advanced programmable
calculator with 8K bytes of built-in memory.

User's Guide—An instructional guide to using the TI-956
as a scientific calculator.

Programming Guide—An instructional guide to using
the programming features of the calculator,

Quick Reference Card—A two-sided card, stored in the
case lid, containing condensed information about the
most often used features of the TI-95.

Batteries—Four AAA batteries that provide the
calculator with at least 100 hours of operation.

Carrving Case—A sturdy case to provide protection for
your calculator.
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Parts of the The parts of the TI-95 calculator are illustrated below.
TI-95

Contrast
control

Cartridge port

Peripheral port .

Battery
compartment

Rear View

.

Part Description
Contrast control Allows vou to adjust the display
for various lighting conditions.
Peripheral port Provides a connection for your
external peripherals.

Battery compartment Holds batteries that provide
power for the TI-85.

Cartridg; port Provides a connection fora
software (ROM) or memory
(RAM) cartridge.

Note:The TI-95 comes with a port protector, labeled
“ROM/RAM,"" inthe cartridge port. The port protector
does not contain any memory or programs; it is installed
to protect the port from dust. Keep the port protector or
a cartridge in the port at all times.

(continued)
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Introduction (Continued)

The TI-85 combines the features of a scientific calculator and
a programmable calculator. In addition to the many built-in
features, It provides the capability to add other optional
accessories that will expand your caiculator into a complete
system,

_f;;aiums ofthe  The following features are built into the TI-95:
-98
» The Algebraic Operating System (AOS™) feature
directs the sequence of mathematical operations
performed by the caleulator. Most mathematical
expressions ¢an be entered into the calculatorina
_simple, straightforward sequence.

» The Constant Memory ™ feature saves all
information stored in memory even when the
calculator is turned off.

= Memory file space enables you to save programs for
future use.

» Thealphanumeric display permits the display of
prompts, program instructions, function-key labels,
and descriptive error messages.

» Fiveredefinable function keys give you accesstoa
variety of functions available on the calculator. The
programs you write can also utilize this feature.

= Calculations can be indecimal, hexadecimal, or
octal nnmber base. You can also convert a number in
one base to either of the other two.

» Special fanctions enable you to perform one- and
two-variable statistics; metric, number base,
polar/rectangular, and angle conversions; prime
factors; common multiples and divisors; and cubic
and quadratic equation roots.
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Optional
Accessories

CI-7 cassette
interface cable

The built-in features of your calculator enable you to
perform most tasks. You can also obtain several optional
accessories, shown below, from your dealer to expand it
to a complete system with even greater capabilities. If
you are unable to purchase these from your local dealer,
you may order them from Texas Instruments. Please call
Consumer Relations for information.

> BK Constant Memory'* cartridge—Inserts into the

cartridge port to expand the file space available to
store your programs.

= PC-324 Printer—Enables you to obtain a paper copy

of your programs, data, and results.

» (I-T7 Cassette Interface Cable—Connects an

optional cassette recorder to your calculator. Lets
you store programs and data on tape.

= Application cartridge—Inserts into the cartridge

port to provide additional capability for specific
applications, such as statistics and mathematics, that
are beyond the built-in capability of your calculator.
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FCC Information Concerning Radio Frequency Interference

The Ti-95 calculator generates and uses radio frequency
energy. If not used properly, as described in this guide, the
calculator may cause interference to radio and television
reception.

The TI-95 has been tested and found to comply with the
limits for a Class B computing device in accordance with
the specifications in Sub-part J of Part 15 of Federal
Communications Commission (FCC) Rules, which are
designed to provide reasonable protection against
radio/TV interference in a residential installation.
However, there is no guarantee that interference will
not occur in a particular instaliation.

If the T1-95 causes interference, which you can
determine by turning it off and on, try to correct the
interference by one or more of the following measures:

= Reorient the receiving antenna for the radio or TV
that is receiving interference.

» Change the position of the calculator or move it away
from the radio or TV that is receiving interference,

» [f vou are using the optional PC-324 printer and
adapter with the TI-95, plug it into a different wall
outlet so that the calculator and the equipment
receiving interference are on different branch
circuits.,

If these measures do not eliminate the interference,
please consult your dealer or an experienced radio/TV
technician for additional suggestions, The FCC has
prepared a helpful booklet, How to Identify and Resolve
Radio-TV Interference Problems. Please specify Stock
Number 004-000-00345-4 when ordering this booklet
from:

The US Government Printing Office
Washington, D.C. 20402



Chapter 1: Getting Started

This chapter introduces you to the T1-95 and gives you some
basic information to help you use your calculator. It also
helps you to interpret the parts of the display and to use the
keyboard,

Table of Contents
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installing the Batteries

Four AAA batteries supply the power for your TI-85 calculator
for about 100 hours of operation. The caiculator cannot retain
data if these batteries become discharged or are removed for

several minutes.

Procedure The following procedure is used to install the batteries in
your TI-95 calculator.

Note: To avoid loss of data in memory, save dataina
cartridge or cassette before removing old batteries.

1. Pressthe [OFF] key.

2. Open the battery compartment by sliding the cover as
shown.

1-2 Getting Started



Procedure 3. Install the batteries as shown. Be sure each battery is
(Continued) positioned correctly. Installing a battery backwards
can damage the calculator.

4. Replace the battery compartment cover by sliding it
into the grooves until it clicks into place.

Getting Started 1-3



Turning the Calculator On and Oftf

Each time you turn the T1-85 on, it performs a self-test lo
check for any changes in the contents of the memory since
the last time it was turned off. The Information displayed
depends on the results of this test,

Initial Display
at Power Up

Press the [ON] key to turn the calculator on. Adjust the
display contrast control on the right side of the
calculator as needed.

When the calculator is first turned on, a self-test is
automatically performed to check the contents of the
memory. If you have installed batteries just prior to
turning the calculator on, the following message is
displayed.

This message means the self-test has detected a

complete loss of memory. The memory has been cleared
and all parameters have been reset to their default

settings.

Referto "'System Parameter Settings”’' in Appendix A for
a list of system parameters and the effects of pressing
the key or allowing the batteries to discharge.

If the memory has not been cleared, but the self-test
detects a change in the memory contents, the message
below is displayed. You should check any values stored
in the calculator memories and verify any stored
program instructions. This message is also displayed if
vou press the [RESET| key while the calculator is on.

If either of these messages is displayed, you can still
perform any g:alculamr operations.

1-4 Getting Started



Typical Display
at Power Up

Default
Settings

Power Down

Generally, when you turn the calculator off and back on,
the self-test detects no change in memory contents,
When this is the case, the calculator shows the following

display.

This display indicates that any data or programs stored in
the calculator are unchanged and only some parameters
are reset to their default settings.

Some of the parameters that are reset to their default
settings are:

» The display format (set to standard notation)

» The number base (set to decimal)

= The t-register {cleared)

Refer to ''System Parameter Settings’’ in Appendix A for

a complete list of the system parameters and the effects
of turning the calculator off and back on,

Although the TI-95 consumes very little power, you can
extend the life of the batteries by turning the calculator
off when you finish using it. If you forget to turn the
calculator off, the Automatic Power Down (APD™)
feature turns it off for you.

» Press the [OFF] key to turn the calculator off.

» The APD feature turns the calculator off if you do not
press any keys for approximately 20 minutes. You can
disable this feature by setting the appropriate system
flag. Refer to Appendix C of the T1-95 Programming
Guide for instructions on how to set this flag.

Getting Started 1-58



The Display

Types of
information
Displayed

Status
indicators

Alphanumeric

The TI-85 display is a liquid-crystal display composed ol
three areas. Each of these areas displays different kinds ol
information as discussed on the nex! lew pages.

The three types of information displayed are illustrated
below. Each type of information is explained in the

following pages.

display

Function-key
labels

141qq?5ﬁ5 +*w

IHT FF'L u F-‘i# HHD
—

The status indicators show you the current operating
status of the calculator.

L R TN
It |

ey T -l- |
|' ol m
5'-!

The alphanumeric display shows numeric values, audit
trail symbols, and alphanumeric messages.

The function-key labels correspond to the function
keys (F1 through F5). These display system menu
selections for many of the calculator's functions. These
are also used with programs available on software

cartridges or programs you develop.
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Status

Indicators

The status indicators and their meanings are listed

below.

Indicator Meaning

LOW The calculator batteries are low.

2nd The [2nd] key has been pressed.

LC The alpha keyboard is locked into lower

case.

An error condition has ﬂ-r.*c;.l-rred

Byes..

DEG Angle units are set to degrees. s

RAD Angle units are set to radians. .

GRAD Angle units are set to grads.

ALPHA The alpha_rnﬁde_l;ﬁs been selected.

HEX Hexadecimal number base has been
selected.

OCT Octal number base has been selected.

SYS The system registers are unprotected.

RUN A program is run;lng

INS Insert mode is in effect (in the alpha or learn
maode).

Vo Information is being exchanged with an
external device.

INV_ The inverse key has been p;essed

e The PC-324 printer batteries are low.

- More information is available to the left.

(continued)
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The Display (Continued)

Alphanumeric
Display

The alphanumeric display consists of 16 character
positions. It dispiays the entries you make, an audit trail

of operations performed, calculation results, and
messages you receive from the calculator.

The entries you make first appear on the right side of the

display. Then, when you press an operation key (such as
Er , or [+]), the number moves toward the center

of thedi:uplay

An audit trail of your calculations is created when the
symbol representing the operation you select appears at
the right side of the display.

For example, as vou enter the number 234, it appears at
the right of the display. If you then press the [+] key, the
numbers move toward the center of the display and the

audit trail symbol appears at the right as shown below.

The results of numeric calculations also appear in the

alphanumeric display. You can choose from a variety of
formats for the display of such results,

Messages that are shown int this area of the display
include error and status messages.

Temporary messages also appear in the left or right side
of the display and usually show the entry you just made.
For example, if you press 45 [SIN], the message SIN
appears in the right side of the display momentarily,
until the calculation is complete.

1-8 Getting Started



Function-key
Labels

The function-key labels are grouped in five sets of three
characters. Each label is located directly above the
function key it represents.

When you press certain keys, the labels above the
function keys show a system menu of available
selections.

For example, if you press the [CONV] key, the
CONVERSIONS menu is displayed.

] €2 [ [F4 [

This menu indicates that you can select types of
conversions, such as metric (MET) or angle (ANG).

When labels are visible above the function keys, the
functions indicated by those labels are available. You are
not required to select a menu item merely because a
menu is displayed. If you want to remove the menu
labels, however, you can do so by pressing [2nd] [ F:CLR].

Generally, when a menu is displayed, you can:
= Select one of the menu items.

» Press a key (such as [NUM]) that displays another
menu.

= Perform other calculations, such as division or
subtraction.

Getting Started 1-9



The Keyboard

The T1-85 has 65 keys, each with a primary function. In
addition, many keys have alternate functions. The five
definable function keys provide additional selections. Some
functions use “fields" as labels or addresses lor the function
to be performed.

Primary The primary function of each key is printed on the key.
Functlions
ENG |

Primary Function— EE
|

In this guide, primary key functions are illustrated by a
box around the function. Example: [EE].

Second Some of the keys have asecond function labeled above
Functions the k&ﬁn yellow. To use the second function of a key,
[20d

press [2nd] before pressing the key.
Second Function== ENG {

EE

In this guide, second functions are enclosed in brackets
and preceded by the key symbol. Example:
[2nd] [ENG].

Flelds Many functions must be followed by identifying data,
called fields, to complete the function. For example, to
store a number in data register 4, you must enter

ST0] 004. The register address 004 is the field.

Alpha Mode Some keys have an alphabetic or punctuation character

Characters labeled above the key. These symbols can be accessed
only through the alpha mode or when entering alpha
fields, such as file names or labels. The alpha mode is
discussed in the TT-95 Programming Guide.

ENG { « AlphaCharacter
EE |

In this guide and the programming guide, references to
alpha characters are boldfaced without brackets.

1-10 Getting Started



Invarse
Functions

Definable
Function Keys

Some keys have an inverse function that generally
produces the opposite effect of the primary function. To
use the inverse function of a key, press |INV]| before
pressing the key. For example, [SIN] is the arcsine
function.

A few functions are implemented by using [INV] with the
second function of a key. For example, the key sequence
INV] [ENG] returns the calculator from engineering
notation to standard notation. When using these
functions, the INV] and keys may be pressed in
either order.

The functions of the [F1] through [F5] keys are defined by
certain other keys. Labels appear in the display directly
above the keys to indicate their functions.

In this manual, references to the functions of definable
keys are illustrated with the label enclosed in brackets.
Example: (F-CJ.

When you press certain keys (such as [CONV] or [NUM]), the
labels above the function keys offer you a system menu
of available selections. You can continue using the menu
as long as it remains in the display.

For example, when you press the [CONV] (conversions)
key, a menu appears. You then select the type of
conversion you want from the menu. Some of the
conversions you select offer other menus as shown

below.
o 1

(MET>  <{DMS> <(ANG)>  (P-R}  (BAS)

<D-R} (D-G) <R-G)

(F-C> (G-L> (-K> <i-m)> <I-MD

{DEC)> <(HEX)> (OCT> (2sC)> (UNF>

Getting Started 1-11



Using System Menus

Operation of
System Menus

Example of
a System Menu

The system menus increase the number of available
functions. Although the operation of a particular menu may
vary slightly from others, the general operation of menus is
the same. “System Menus" in Appendix A contains a
compilete tist ot function key menus.

Although there are only five function keys, some menus
may have more than five selections. When more
selections are available, the rightmost function key (F5)
is labeled as an arrow (-=>). When you make this
selection, the function keys are redefined to present the
additional selections.

The following example demonstrates the operation of a
system menu using the CONVERSIONS menu.

1. Press the [CONV] (conversions) key.
The following labels appear over the function keys.

[F1]
{MET?) Selects metric conversions
(OMS) Selects degrees/minutes/seconds format
conversions

(ANG) Selects angle conversions

(P-R) Selects polar to rectangular coordinate
conversions
(BAS) Selects number base conversions

Some menu selections have an inverse function. In
this guide, these functions are listed below the menus
as the key sequence required to obtain the function.
For example, in the CONVERSIONS menu, [INV] (P-R)
selects rectangular to polar conversions.

1=-12 Getting Started



Example
(Continued)

2. Select {MET) for metric conversions. The function
keys are redefined and the following labels appear
above the function keys.

[F1] [F2 )
(F-C> Converts Fahrenheit to Celsius

{(G-L» Converts gallons to liters
(#-K) Converts pounds to kilograms
Ci=-m> Converts inches to millimeters
{f-M> Converts feet to meters

3. Place a value you wish to convert in the display.

4. Select the appropriate function key for the
conversion you want. The converted value appears in

the display.

You can continue to make conversions using the METRIC
menu as long as the function key labels remain in the
display. You do not need to reselect the menu.

The number you wish to convert can be entered either
before or after selecting the menu.

Getting Started 1-13



Using the Help Function

The HELP Menu

Setting the
Normal Mode

The HELP function enabiles you to determine current
parameter settings and reset any parameters that are not
currently set to their normal settings. When all parameters
are set 1o thelr normal settings, the calculator is in the
“normal” mode,

When you press the [HELP] key, the calculator clears the
t-register and any calculation in progress. All error
conditions are cleared. Scientific notation display
format and the Alpha mode are also cancelled. The
calculator then displays the following menu.

[y [F2} [F3} [F4] [F8]

If you select (ESC?, you escape from the HELP function
and clear the display. No other settings are changed. If
you select {YES), the HELP function sets all system
parameters except those related to printer setup (printer
device number, print width, and trace) to their normal
settings and displays the message NORMAL MODE SET.

If you want to set the printer-related parameters or
selectively set any of the others, proceed to *'Resetting
Selected Modes'' on the next page.

The list of parameters that are changed when you select
(YES? is provided below.

= The SYS mode is reset.
= The number base isset to decimal,

» The display format is set to standard notation with
floating decimal.

» The angle units are set to degrees.
* The Halt On Error flag{flag 15) is reset.

» User memory (other than files) is partitioned to half
data registers and half program memory.
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Resetting
Selected
Modes

If you select (NGO in response to the SET NORMAL MODE?
prompt, the status may be displayed in one of two ways.

» [If all parameters are at their normal settings, the
message FUNCTION DONE is displayed.

» If any parameters are not at their normal settings, the
calculator displays a series of prompts for only these
parameters that lets you reset them to their normal
setting. The list below shows all possible prompts that
you might see,

Function Keys
Prompt F1...F2. . F3 F4 F5

CLR SYSTEM MODE? YES NO
RESET HEX MODE? YES NO
or RESET OCT MODE? YES NO
or RESET UNFORMAT? YES NO

CLR FIX = x MODE? * YES NO
RESET ENG MODE? YES NO
RESET GRAD MODE? YES NO
or RESET RAD MODE? YES NO
CLA HALT ON ERR? YES NO
RESET PRT DEV #7? YES NO
RESET PRT WIDTH? YES NO
RESET TRACE? YES NO
RESET PARTITION? YES NO

* x represents the fix number in effect.

If you respond to any prompt by selecting (YES), that
parameter is reset to its normal setting.

If you respond to a prompt by selecting {NO?», that
parameter remains at the current setting.

Most of these parameters are also affected when you
change batteries, reset the calculator, or turn the
calculator off and on. Refer to *'System Parameter
Settings"' in Appendix A for information concerning the
effects of these actions on each parameter.
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Lispiayed Values versus internal storage

The Numeric
Display
Register

The accuracy of a calculating device is determined by the
number of digits used lor computations. To provide the
precision required by a prolessional calculator, the T1-85
stores all values Internally to 13 digits.

Numbers that you see in the calculator's display are also
stored internally in a special memory location called the
numeric display register. As you use the numeric
functions of the calculator, be aware that what you see
in the display and what is stored internally can differ.
The nufhber of digits shown in the display depends upon
the display format that you have selected.

The numeric functions of the calculator, whether
executed from the keyboard or in a program, always use
the value stored in the numeric display register. In most
cases, the difference between a displayed value and the
value stored internally is not important, because the
internally stored value is used for subsequent
calculations.

The possibility of different values can be important
when numbers are compared in a program for decision-
making purposes. For details on comparison tests, refer
to Chapter 5 of the TI-85 Programming Guide.

If yvou want to see the 13 digits stored internally in the
numeric display register, use the [2nd] [13d] key sequence
described on page 2-14 of this guide. If you want to force
the calculator to store the same value internally that is
displayed, use the [NUM| {RND? key sequence described
on page 2-29.
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Location or tne Main neys

The keys used to perform math operations are shown in the
figure below. You should familiarize yourself with these keys
and their location on the keyboard.

[__TEXAS INSTRUMENTS Ti-95 PROCALC

S XN 11 T
I e | m-lln-
28 23 20 0 £ 658 I N 5 K I I

PR | AP | | !m:II_ﬂ.!m_ EN EB KN 8
| I | 1| | - . c: |

N E8 E3 £B
— )
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AOS™ Algebraic Operating System

The AOS™ Algebraic Operating System enables you to enter
numbers and combined opeérations into the calculatorin a
straightforward sequence. To ensure your calculations are
performed in the correct order, the AQS uses algebraic rules
to assign priorities to the mathematics operations.

Purpose

Pending
Operations

Without a fixed set of algebraie rules, a problem such as
16 -8 =2 + 6 may have several possible answers,
depending on the order in which the operations are
completed. However, the Algebraic Operating System
solves this problem by completing the division first

(8 = 2) and then completing the subtraction and addition.
Therefore, 16 -8-2 +6=18.

In a problem such as 4 x 5 = 20, simply entering 4 [x] 5
does not produce the answer. The operation must be
completed by pressing an appropriate key such as [=].
(Note that multiplication can be completed by any
operation that has equal or lower priority in the
algebraic hierarchy.) Until completed, 4 x 5 createsa
pending operation.

The T1-95 can perform calculations containing a
maximum of eight pending operations.

Note: Immediate functions, such as x*, complete
themselves and do not need to be completed by pressing
another key.

(continued)
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AOS™ Algebraic Operating System (Continued)

Algebraic The AOS algebraic hierarchy completes all operations
Hierarchy according to their relative priorities, which are listed
below in descending priority.
1.

Universal p-nwem and rmts—E] INV] [¥%

Multiplication and division—[x], [+

Addition and subtraction—[+], [=]

SRS

Equals—[=]

With the AOS hierarchy, lower-priority operations are
delayed until higher-priority operations are complete.

» (Operations in priority 1 are immediate functions.
These functions are performed as soon as you press
the keys.

» Operations in priorities 2, 3, and 4 are completed by
any operation with the same or a lower priority. For
example, muitiplication and division are completed
by another | x] or {+] operation or by [+], [=], or |=].

= The [=|key completea all operations. If you finish a
caleulation with the [=) , there is no need to clear the
calculator prior to perf. ormlng another calculation.
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Example

The following calculation illustrates the algebraic
hierarchy and pending operations.

Calculate4 +8-25-2,

Procedure Press Display

Clear display [CLEAR] a
Enter addition 4[+] 4 +
Enter pending division

(addition is also

pending) af+] o )
Enter pending power

(addition and division -

are also pending} 2y 2 ™
Complete pending

operations and set up 94

pending subtraction 5= 228 -
Complete calculation 2= 225

Because subtraction is lower than division and equal to
addition in the AOS hierarchy, both of these operations
are completed,

Math Operations 2-5



Using Parentheses to Override AOS

Al times, you may want an expression evaluated differently
from the normal order of evaluation. Using parentheses lets
you control the order of evaluation. You should use
parantheses If you have any doubts about the way the
calculator wiilt evaluale an expression.

Effect of
Parentheses

Example

Using parentheses enables you to give priority to
operations within an expression. When you enclose a
portion of an expression within parentheses, that
portion is evaluated separately.

Although some mathematics expressions often use
parentheses to imply muitiplication, the TI-95 requires
that you include the [x] key in the calculation. For
example, you must enter 7(3 +5)as T x (3 + 5).

Calculate 7 x (3 + 5).

Procedure - Press Display
Clear display 0
Begin pending

multiplication 7 [x] 7
Enter and evaluate

parenthetical [(Ja

expression 5[] &
Complete pending

operation 1= 56,

If this expression were entered without parentheses, the
A0S feature would complete the multiplication (7 x 3)
belore the addition{ + 5}, producing an incorrect result
of 26,
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Levels of
Parentheses

Example

You can use up to 15 levels of parentheses. This gives
you the capability to enter more complex expressions.

Calculate 2 x(2 x(2 x(2x(2x(2 +3)+2) + 2))).

Procedure Display
Elear display u._
Enter pending
multiplications

2
Enter (2 +3)

>,
Evaluate (2x 5+ 2) 12,
Evaluate(2x12 +2) 6.
Evaluate {2 x 26) 52
Evaluate (2 x 52) 104,
Evaluate 2 x 104 208.

It is not necessary to press [)] when it is at the end of a
calculation. Pressing |= mummat.ically closes all open
parentheses, evaluates the expression in the proper

order, and displays the end result. However, if you want
to see the intermediate result of a parenthetical

expression, voi must use the

) | key.

Math Operations
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Entering Data

Entering Digits

Entering the

Decimal Point

Changing
the Sign

Cormrecting
Entries

Entering
Scientific
Notation

Entering Pi

2-8

The data entry keys enable you to enter the numerical data
needed to perform calculations. You can enter numbers in
elther standard or sclentific nolation.

The digit keys enter numbers into the display. In
standard notation, you can enter up to 13 digitsand a
decimal point. In scientific notation, you can enter 13
digits, a decimal point, and two exponent digits.

The | - | key enters a decimal point. Only one decimal
point can be entered, The exponent of scientific notation
cannot include a decimal point.

The [+/=] key changes the sign of the number in the
display. This enables you to enter negative numbers and
negative exponents. To enter a negative number, press
the [+I=] key before, during, or after entering the

number. To enter a negative exponent, press the [+i=]
key after entering the exponent.

The [=] key enables you to backspace the number in the
display to replace & digit. After you replace the digit, you
can continue entering data.

The |[EE| key enables you to enter numbers in scientific
notation. You can enter numbers as small as + 1 x 10~
or as large as + 9,999999099999 x 10,

Note: If the result of a calculation is outside the range
- 9999999999 to - 000000001, zero, or . 000000001 to
9999999999, the calculator displays the number in
scientific notation even though you have not pressed
EE|.

The [2nd|in] key sequence enters the value of pito 13
significant digits, with a value of 3.14 1592653590, The
display shows the value of pi rounded to ten digits,
3.14 15926564, unless you have selected a format other
than the standard, 10-digit display.
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Clearing the Calculator

The [CLEAR| Key

The [CE| Key

The (2nd| [CMS]
Key Sequence

The [2nd] icP]
Key Sequence

The [2nd] (F:CLR]
Key Sequence

The RESET
Bution

The calculator contains several keys used for clearing. When
you use one of the clear keys on the calculator, you should be
sure that you will not affect areas you do not want to clear.

When you press the [CLEAR] key, the alphanumeric area
of the display is cleared. The standard display format is
returned. Also, any fields in progress and any pending
operations in the AOS stack are cleared.

When you press the [CE] key, the entry you just made is
cleared if no other function key has been pressed. The

AOS stack is not affected. This enables vou to continue
with a calculation without starting over.

When you press [2nd] [CMS), the data registers, as defined
by the current partition, are cleared.

When you press [2nd] [cP]in the learn mode, programs
you have stored in program memory are cleared,

When you press [2nd] [F:CLR], the function-key label area
of the display is cleared.

You should only press the RESET button as a “'last
resort’” to restart the calculator when a problem occurs
that prevents you from entering from the keyboard. The
button is fTlush with the case of the calculator so that you

cannot press it accidentally. When you press the RESET
button, the display is cleared and replaced with the
message MEM MAY BE LOST, The following conditions are
changed. For other effects, refer to ''System Parameter
Settings”' in Appendix A.

= The dispiay format is changed to standard notation.
= The decimal point is changed to floating decimal.

= The number base is changed to decimal.

* The temporary register is cleared,
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Correcting Entry Errors

You may occasionally enter an incorrect number or press an
incorrect function key. You can use the [CLEAR] key to remove
these errors, but this 2iso clears the display, cancels all
operations, and clears scientific notation. In many instances,
you can correct an error without these unwanted effects.

Correcting You can correct mistaken numeric entries using the [<]
Numeric or the [CE] key, provided you have not yet pressed an
Entries operation key such as [+] or [=

» When vou use the |~ ) key, the display is backspaced
one character at a time to enable you to replace any
digit or decimal point in the mantissa. You can also
use this key to correct the exponent if you are
entering in scientific notation.

» When you use the [CE] key, the entire number entry is
cleared but pending operations are not.

If vou make an error while entering the mantissaof a
number in scientific notation, you must correct the error
before pressing the [EE] key. After you have pressed the
EE| key, you can make corrections to the exponent using
the [«=] key or by entering new numbers over the
incorrect numbers. The [CE| key cannot be used to

correct only the exponent.
Correcting You may be able to correct another type of mistaken
Pending entry, depending on whether the entry completes a
Operations pending operation.

» If the incorrect entry has an equal or higher priority
than the intended entry, yvou can immediately press
the correct key and continue. The calculator will
obtain the correct result.

= [f the incorrect entry has a lower priority than the
intended entry, it may complete a pending operation.
Even if you replace the incorrect entry, the calculator
will obtain an incorrect result.

The examples on the next page illustrate when yvou can
correct mistaken entries involving a pending operation.
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Equal Priority
Exampie

Lower Priority
Example

Calculate 10.6 + 12.7 x5.

Procedure Press B ‘ Display
Clear display CLEAR e
Enter addition 106 [+] 106 +
Incorrect = does not

complete pending + 127 [+] 127 |
Correct x replaces -,

vields correct answer  [x]5[=] 74,1
Calculate 10.6 + 12.7 x 5.

Procedure Press Display
Clear display [CLEAR] St L5
Enter addition 106 [#] 106 +
Incorrect minus

completes pending + 127 [=] y 23 -
Correct x vields

incorrect answer [x]5[=] 1165

Math Operations 2-11



Selecting the Format of Displayed Values

Standard

Sclentific
Notation

Engineering
Notation

Although all numeric values are stored in the calculator with a
13-digit mantissa, you can choose the format in which the
calculator displays these values. Three formats are avallable.
You can also fix the number of decimal places or display the
entire 13 digits.

The calculator is in standard notation when you turn it
on until yvou select another notation. In this format, a
number is displayed with a maximum of ten digits and a
decimal. A sign is also displayed if the number is
negative. The following list shows the ranges of values
that can be displayed in standard notation.

- 9999999999, to - 0.000000001
Zero
0.000000001 to 8988888600,

Values outside these ranges are automatically converted
to scientific notation. When values are once again in
range, they are displayed in standard notation.

To convert to the scientific notation format, press [EEl.
Numbers are displayed as a 7-digit mantissa with a
2-digit exponent. Because pressing [EE| puts the
calculator in the live entry mode, the mantissa may have
more than 7 digits when vou first press [EEl. The internal
value is displayed until you make your first entry. All
numbers are displayed in this notation until you select a
different format.

Press [INV] [EE] to return the calculator to standard
notation. If you have selected a fixed number of decimal

positions, this is not changed.

Tl.‘- convert to the engineering notation format, press
[[ENG]. This is a form of scientific notation with an
expnnent that is a multiple of three. This enables the
display of engineering-related results, such as 10° for
megohms or 10 '* for picofarads.

All numbers are displayed in this notation until you
select standard notation. {You cannot convert directly
from engineering to scientific notation.)

Press [INV] [2nd| [ENG] to return the calculator to standard
notation. If you have selected a lixed number of decimal
positions, this is not changed.
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Example

Summary of
Notation
Conversions

The following example illustrates the conversion of
numbers from one notation to another.

Procedure Press Display
Clear display 0.
Enter number in T40TT2562.9

standard notation — 7407725029
Convert to

scientific notation [=] — 7407726 08
Convert to

standard notation ~ 7407725029
Convert to

engineering notation [ENG] ~740.7726 06
Convert to (INV] [2nd]

standard notation [ENG] - T40TT2582.9

The key sequences required to convert between display
notations are summarized in the illustration below.

[ Standard

| Notation

*

!

| Scientific

Notation

| INV] [2nd] L ENG]

[ENG]
v

Engineering
Notation

Math Operations

{eontinued)
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Selecting the Format of Displayed Values (Continued)

In addition to selecting the notation of the displayed value
(standard, sclentific, or engineering), you can set the number
of decimal places to be displayed. You can also display the
entire 13 digits in a number, regardless of the format
solected.

Fixing the
Number of
Decimal
Places

Displaying
All 13
Digits

Example

The calculator normally displays numbers with a floating
decimal point. You can, however, display results with a
fixed number of decimal places.

The key sequence [2nd] [FIX], followed by any number
from 0 to 8, fixes the number of decimal places.
Displayed numbers are rounded as necessary to the
number of decimai places you select. Only the display is
affected. The number is not changed internally.

2nd| [FIX]9 restores the floating decimal point.

The [2nd] [13d] key sequence lets you examine the digits
not normally shown in the display due to rounding,

When you use this function, all 13 digits in the numeric
display register are displayed.

» They are preceded by the sign of the number.

» Noexponent is displayved, regardless of notation.

» The 13-digit display is temporary.

» Nadecimal point is displayed.

Calculate 3.9 = .41, fix to four decimal places, display all

13 digits of the result, and return to floating-decimal
format.

broc;d ure Press | Display
Clear display CLEAR] 0.
Calculate answer a9 [+]

A1 (=] 9512195122
Fix decimai to 4 p]a:::s E-?_I:‘l Fix]4 95122
Examine all 13 digits  [2nd][134] + 9512195121951
Clear fixed decimal  [2nd] [FIX]9 9512195122
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Entering Numbers in Scientific Notation

You can enter numbars in sclentific notation regardless of
which display format you have selected.

Procedure To enter numbers in scientific notation:

1. Enter the mantissa, including if negative.

2. Press [EE].

3. Enter the exponent, including [+/=] if negative.

When you press an operation key, the display and
resulting notation depend on prior conditions.

» [f you have previously selected standard or scientific
notation, the number is displayed in the scientific
format and the calculator remains in scientific
notation until changed.

= [f vou have previously selected engineering notation,
the number is normalized to the engineering format
and the calculator remains in engineering notation

untit changed.

Exampie Enter the number —74.07 x 10°* when the calculator is in
the standard display format.
Procedure Press Display
Clear display |CLEAR 0.
Enter the mantissa T4.07 |*1=) ~74.07
Enter the exponent [EE] 4 ~ 7407 04
Convert to scientific
notation [=] — 7.407 05
Return to standard :
notation Ny ~ 740700,

—— — - Y —
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Arithmetic Operations

Basic
Arithmetic
Keys

Example

The four basic arithmelic operations —addition, subtraction,
multiplication, and division—are the mathematical functions
you will use most ohten when solving problems with your
calculator.

The [+], [=], [x], and [+] keys perform the four basic
arithmetic functions. When you use a combination of
these functions in an expression, the AOS™ system
keeps track of the priorities and causes the functions to
be performed in the correct order.

The [=] key compietes all pending operations and
displays the result of a caleulation.

Calculate 15 +(6 = 3) x 4.

Procedure Press Display
Clear display [CLEAR] 0.
Enter addition 15 [+] 15. +
Enter division

(pending addition re

not completed) 6i+i3 3
Complete

division (6 = 3) [x] 2o
Calculate

15+(2x4) 4= 23,
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Reciprocals, Squares, and Square Roots

Reciprocals

Squares

Square Roots

Example

The reciprocal (x ~ '), square (x*), and square root (x-%) can be
considered mathematically as raising a number to a
predetermined power. Your calculator performs these
functions in one keystroke. The functions are performed
immediately and do not affect any pending operations.

Use the [11x] key to calculate the reciprocal of any
nonzero number in the display.

Use the [x3] key to calculate the square of a number in the
display if the result is within the range of the calculator.

Use the [yx ] key to determine the square root of a
positive number in the display.

This example illustrates the operation of the [ux], x7,
and [Vx] functions.

Procedure Press Display
Clear dispiay [CLEAR| 0.
Enter a negative

number 8 [+I= -8
Calculate the reciprocal .

of the number 1ix ~-0.125
Calculate the square of

the displayed number 0.015625
Calculate the square

root of the displayed

number ] 0.125
Change displayed

number to a negative

value +]=) -0.125
Display indicates a

negative number has

no real square root %] INVALID ARGUMENT
Clear error condition  |CLEAR] 0.
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Universal Powers and Roots

The universal power and universal root functions calculate
any power or root value of a positive number, They will also
calculate integer powers of negative numbers. Both
functions are pending operations that must be completed by
entering an oparation key.

Universal
Powers

Exampte

You can use the universal power key [y*] to raise a
positive number to any power. You can n also raise a
negative number to an integer power. The power can be
either negative or positive.

To use the universal power function:

1. Enter the number (the y value) you want raised to a
pOWer.

2. Press |y%l.

3. Enter the power {the x value).
4. Pressany operation key to complete the calculation.
Calculate 3.1* 7 and -3.1*

Procedure Press Display
Clear display i 0.
Enter positive y value 31 a1 y™x
Enter x value 47 47
Complete the
pending operation =1 203.8918044
Enter negative y value 3.1 [+/-

s _ -31 y™x
Enterintegerxvalue 4 4
Complete the
pending operation (=] 2.3521
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Universal You can use the universal root function [INV] %] to
Roots determine any root (positive or negative) of a positive

number. You can also determine a root of a negative
number if the reciprocal of the root is an integer.

To use the universal root function:
1, Enter the number (the y value)and press fiNV] [/

2. Enter the root (the x value) and press an operation

key.
Example Calculate ~*%/ 21 and /21 .

Procedure Press E-§t play
Clear display 0
Enter positive F
y value 21. xy
Enter fegaﬁv& X vaiue 38 _'.!'_f- -38
Complete the operation [= 0.448794529
Enter negative y value 21 [+/-|

u INV -2, Xy
Enter x value 05 il
Complete the operation [=] 441,
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Trigonometric Operations

Selecting the
Angle Units

Available
Trigonometric
Funclions

You can use the caiculator to perform operations involving
the most commonly used trigonometric functions and set it to
display the results in either degrees, radians, or grads.

When you turn the calculator on, you can enter angles in
the angle units last selected. The results of any angle
calculations are also displayed in these angle units.

The key sequence [2nd] [DRG] changes the angle units.
Each time you press this key sequence, the calculator
rotates to the next unit. The rotation sequence is

degrees, radians, grads, and then degrees again. You can
press INV] [20d| (DRG] at any time and return to degree

units. A status indicator in the display shows the units
vou have selected.

Changing the angle units does not convert a number in
the display. You can use angle conversions, described on
page 4-8, to convert a number in the display without

changing angle modes.

The following tabie lists the trigonometric functions
available on the calculator and the keys you must press
to obtain them. All are immediate functions.

—

?ﬁﬁw;maulc

Function Keys
Sine b (Sin]
Cosine lcos:
?&ﬂgent “ _mh_”_-__@__ e
Arcsine INV] [SIN
Arccosine INV] [COS|
Arctangent INV] [TAN]

2-20 Math Operations



Example

In the following example, calculate the cosine of 35° and
the arccosine of the result to illustrate the operation of

the trigonometric functions.

Procedure ~ Press Display

Clear display CLEAR] 0.

Select degree mode 2nd i
. | [oRa! DEG MODE

Enter the number 35 35

Calculate the cosine cos] 8191520443

Calculate the

arccosine [inv] [cos] 35,
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Hyperbolic Operations

Hyperbolic operations have properties that are very similar to
the trigonomeltric operations described previously. However,
the angle units setting does not affect the results of a
hyperbolic function because these functions are not based
on angles.

The Hyperbolic  The [HYP] key enables you to use the trigonometric keys
Key on your calculator to perform hyperbolic functions. The
[INV] key enables you to perform the inverse hyperbolic
functions.

The following table lists the hyperbolic functions
available on your calculator and the key sequences you
use to obtain them. Note that the [INV] and [HYP] keys may
be pressed in either order when calculating the inverse

hyperbolic functions.
Hyperbolic
Funclion 3 Keys
Hyperbolicsine {HYP] [SIN]
Inverse hyperbolic sine %% %ur
Hyperbolic cosine HYP] [COS)
Inverse hyperbelic cosine INV E% % or
o P HYP |
Hyperbolic tangent HYP! [TAN|
[Inverse hyperbotlic tangent |livl_|'r\ ’Wnl or
INV| [TAN
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Example .

The following example illustrates the operation of the
hyperbolic functions.

Procedure Pfaas' Display
Clear display _ ELE.I}E B <y A5 0
Enter a number 3 3
Calculate the

hyperbolic sine SIN 10.01787493
Enter a number 3 5
Calculate the

inverse hyperbolic INV/

tangent HYP| [TAN 5490061443
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Factorials, Permutations, and Combinations

In probability calculations, you often need to multiply a series
of consecutive numbers {{actorials) or find the number of
possible arrangements of items (permutations or
combinations). The functions discussed in this section
provide you with these capabllities.

Factorial

Exampie

2-24

The factorial function enables you to calculate the
factorial of negative or positive numbers.

The range of negative numbers is from - 70.5 to 0. Only
half-integer numbers are valid. For example, - 8.5 and
- 9.5 are valid inputs, but - % is not.

The factorial of any namber less than - 70.5 results in an
answer of (0., indicating an underflow, due to the limit of

13 digits in the mantissa.

The valid range of positive numbers is from 0 to 69.5.
Both half- and whole-integer numbers are valid. For
example, 8.5, 9, and 9.5 are all valid inputs.

The factorial function operates on the internal value,
not the displayed value. Use the [13d] key sequence
to ensure a displayed number is a valid input.

The following example iflustrates the operation of the
factorial function.

Procedure Press Digplay
Clear display |CLEAR 0.
Calculate 495 |+/=|

- 49.5 factorial 12nd] [ x!) xl= -3624523 -62
Calculate a9 !:ﬂ-m |

— 48 factorial | ix!) INVALID ENTRY
Calculate F 49

49 factorial [x!] xl= 6.082819 62
Calculate 8.969900809 9999090999

divided by 2 2[5 5
Calculate the factorial  [2nd][x!] INVALID ENTRY
Clear display [CLEAR] 0.
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Permutations

Example

Combinations

Example

This function enables you to calculate the number of
permutations of nitems taken rat a time. The range is
limited only by the range of the calculator as longasnisa
positive number equal to or greater than r. If your
calculation exceeds the range of the calculator, an
OVERFLOW message appears,

Calculate the number of possible arrangements of six
appliances of the same width on a Kitchen wall with only
room for three.

Procedursa Press Display
Clear display 0.
Calculate the & 3

permutations 2ndl[nPr] nPr= 120.

This function enables you to calculate the number of
combinations of n items taken r at a time. The range is
limited only by the range of the calculator as long as nis a
positive numberequal to or greater than r. If your
calculation exceeds the range of the calculator, an

OVERFLOW message appears,

Calculate the number of hands you might draw from a
deck of 52 cards if you draw 5 cards each time,

Procedure = = Press Display
Clear display LEAR 0.
Calculate the 52 {x~t]6

combinations ndiinCrl nCr= 2508060
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Logarithms

The T1-85 can perform calculations involving common and
natural logarithms and their inverses (antilogarithms).

Logarithms

Antilogarithms

Example

The [LN] key calculates the natural (base ) logarithm of a
number in the display. The [LOG] key calculates the
common (base 10)logarithm of a number in the display.
These functions require a positive input value,

The key sequence [INV] [LN] calculates the natural
antilogarithm of a number in the display. The natural
antilogarithm function can be thought of as e*.

The key sequence [INV] [LOG] calculates the common
antilogarithm of a number in the display. The common
antilogarithm function can be thought of as 10~

The following example illustrates the operation of the
logarithm and antilogarithm functions.

Procedure Press Display
Clear display [CLEAR] | e
Enter a number Ba 83
Calculate the comumon

logarithm [LoG] 1.919078092
Calculate the comman

antilogarithm INV]ILOG 83
Calculate the natural

logarithm {LN] 4.418840608
Calculate the natural

antilogarithm INV/ LN aa

2-26 Math Operations



Numeric Functions

Eight numeric functions are avallable as selections on the
NUMBER FUNCTIONS menu. You access the menu when you
select the numeric (NUM) function.

The Number
Functions
Menu

When you press the [NUM] key, a menu appears. Each of
the menu selections is explained in the following pages.

C(INT) Discards the fraction and keeps the integer

{FRC) Discards the integer and keeps the fraction
{R#> Generates a random number

INV] (R#> Enables you to enter a seed number to
generate a predictable random number
sequence

{AND> Rounds a number internally to the display
format (scientific, engineering, standard, or
fixed)

(==2>) Displays the selections shown below

{SGN) Caleulates the signum (sign) of a number

(LCM> Calculates the least common multiple and
greatest common divisor of a number

{PF) Determines the lowest prime factorofa
number

(ABS) Changes a number to its absolute value

(==>) Displays the selections shown above
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integer Fortion, rractional Portion, and Rounding

You can choose to discard a portion of a number that you
consider insignificant or unimportant to the problem you are
solving. You can do this using the integer portion, fractional
portion, or rounding functions. These functions operate on
the internal value, not the displayed value.

Integer Portion

Fractional
Portion

Exampie

Selecting (INT» from the NUMBER FUNCTIONS menu
discards the fractional portion of the internal value and
retains only the integer portion.

If the displayed value is the same as the internal value,
the integer portion remains the same and the fractional
portion is discarded. Because this function operates on
the internal value, if the two values are not the same,
selecting the INT function may produce an unexpected
result as shown in the example below, You can use the
2nd] [13d] key sequence to check the internal value
before using the INT function.

Selecting <FRC» from the NUMBER FUNCTIONS menu
discards the integer portion of the internal value and
retains only the fractional portion.

If the displayed value is the same as the internal value,
the fractional portion remains the same and the integer
portion is discarded. Because this function operates on
the internal value, if the two values are not the same,
selecting the FRC function may produce an unexpected
result as shown in the example below. You can use the
[2nd] [ 13d] key sequence to check the internal value
before using the FRC function.

The example below illustrates the operation of the INT
and FRC functions.

Internal Displayed Integer Fractional
Value Value } Portion Portion
-65.231 - 65.231 - 65, -00.231
Aaaaaaaaei00 | 1. 0. i.
1.999999999008 2. 1. s
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Rounding Selecting ¢RND} from the NUMBER FUNCTIONS menu
changes the internal value to match the value that is
displayed.

You can use the RND function with standard, scientific,
or engineering notation. You can also use it with fixed

decimail.

Example The exampie below illustrates the operation of the RND
function,
Procedure Press Display
Clear display ICLEAR 0.
Entern 2nd! (=] 3.141582654

Check internal value  [2nd][13d) + 3141582653500

Round internal value INUM|

(RAND> 3141582654
Check internal value  [2nd][13d]  +3141502654000
Calculate 2 times 2009999999091
9999999993991 99 99 [x] 2

2. 99

Check internal value {134} + 1999999009008
Round and verify {AND>
internal value {13d]  +2000000000000

The value is changed internally to the same value as that
in the display.
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Prime Factors

You can use the calculator to determine the prime factors of a
whole number.

Calculating Selecting (PF} from the NUMBER FUNCTIONS menu finds
Prime Factors the lowest prime factor of the displayed value. To use
the PF function:

1. Enter the number.
2. Press [NUM] and select <-->),

3. Select (PF). The least prime factor is displayed and
the remaining value is stored in the t-register
(temporary register),

4. Press [x~.t]. The remaining value is displayed.
5. Repeat steps 3 and 4 until the resultis 1.
Note: If the first displayed factor of a numberis 1, the

number is prime.
Example Find the prime factors of 102.

Procedure Press Display
Clear display {CLEAR] 0.
Enter a number 102 102
Calculate least (NUM]
prime factor (==2)

PP f- 2
Display remaining value [x~t] 51.
Calculate next factor <(PF> f- 3
Display remaining value 17.
Calculate next factor  <PF) fu 1.

The prime factorsare 2 3, and 17,
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LOTTIMON IMTuitiies and Lormimon wivisors

One of the selections on the NUMBER FUNCTIONS menu lets
you calculate least common multiples and greatest common

divisors,
The LCM Selecting (LCM> from the NUMBER FUNCTIONS menu
Funection calculates both the least common multiple and the

greatest common divisor of two numbers.

Because this function requires two numbers for the
comparison and calculates two results, a separate
storage area is required. You must store one number in
the t-register and place the other number in the display.
The function places the least common multiple in the
display and stores the greatest common divisor in the
t-register.

To use the LCM function:

1. Enterone of the numbers and press [x~t) to store the
number in the t-register,

2. Enter the other number and press [NUM] (-->> (LCM)
to perform the calculation and display the least
common multiple.

3. Press [x~t|to display the greatest common divisor.

Example Determine the least common multiple and greatest
common divisor of the numbers 36 and 48.

Procedure Press Display
Clear display [CLEAR] 0.
Enter the two numbers 36 48 43
Display LCM {GCD NUM
stored in t-register) (==2)

(LCM> LCM = 144,
Display GCD [x~t] 12
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ADSOIute and signum Functions

You can use the calculator to determine the absolute value
and signum lunction of a number.

Absolute
Values

Example

Signum
Function

Selecting (ABS) from the NUMBER FUNCTIONS menu
changes the number in the display to its absolute value.

Calculate |3 =10-2|x 11.

Procedure Press . Display
Clear display [CLEAR] 0.
Perform the calculation 3 10
=]2])] -1.7

Calculate the absolute  [NUM
value {mm)

> LABS) B
Multiply the absolute
value by 11 [x] 11 [=] 18.7

Selecting (SGN? from the NUMBER FUNCTIONS menu
determines the sign of the number in the display and
results in either a 1 or - 1, depending on the sign.

‘E-Iue in Display Signum
0 or greater 1
Less than 0 -1

For example, if the display contains - (0.941863 and you
press |NUMI (--23 {SGNJ, the calculator displays - 1.
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Random Numbers

You canuse the calculator to produce random numbers.
Emtering a sead value allows you to reproduce a random
sequence.

Generating
Random
Numbers

Example

You can use the R# function to generate a sequence of
uniformly distributed, random decimal numbers between
Oand 1. To use the R¥ function, press [NUM| <R#> .

The random number generator begins at a random point
and generates a unique sequence. Each time the
calculator is turned off and back on, a new random
sequence can be generated.

You can also *‘seed’’ the generator to produce the same
sequence of numbers each time you enter the same seed.
To seed the generator:

1. Enter aseed number (0 or any number between 1 and
100, not including 100). If vou enter numbers outside
this range, they duplicate the action of other seed
numbers.

2. Press [INV] (R#).

Generate a predictable sequence of random numbers, and
then verify the seed will regenerate the same sequence.

Procedure Press ﬂiap!éy‘
Clear display CLEAR 0.
Enter seed value 8.2 INUM

Eﬂwi (R#> 8.2
Display random
number ({R#¥) S333248654
Display random
number (R#&> AZSETSI420
Display random
number {R#> B4807T2T541
Reenter seed value 82

Ny m#}-_ . 8.2

Display random
number (R#> 53R324B654
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Extended Functions

The Extended
Functions
Menu

The extended functions consist of three selections that
enable you to find roots ol quadratic and cubic equations and
to access the contents of the system registers.

When you press the [FUNC] key, the following menu
appears.

(QAD) Selects quadratic equation roots
(CUB> Selects cubic equation roots
{SYS) Selects system functions

Note: The (SYS) selection provides access to system
register contents. You should use this selection only if
you have sufficient knowledge of the internal
operations of the caiculator. Refer to the TT-95
Programming Guide for information concerning the
(SYS) selection.
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Quadratic Equations

Finding
Quadratic Roots

The (QAD) selection requires you to enter the coetticients of
your equation. An equation in quadratic form has coefficients
a, b, and¢:

ax‘+bx+e=0

Select ¢QAD? from the EXTENDED FUNC menu to display
the QUADRATIC EQN menu.

&= L bk

. Enter the value of the a coefficient and select <a).
. Enter the value of the b coefficient and select {b>,
. Enter the value of the ¢ coefficient and select <c).

. Select (XEQ?. One of the menus below is displayed.

. If the roots are real, display the two roots by

selecting:
{R1} The first real root
(R2) The second real root

If the roots are complex, display the real and
imaginary parts by selecting:

(Re) The real part

<Im> The imaginary part
The two roots are Ke + (Im) and Re - (Im}i.

(continued)
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Quadratic Equations (Continued)

Finding

Quadratic Roots

(Continued)

Quadratic

Example

Data registers 000, 001, and 002 are used to store both
the inputs and the results. As the values fora, b, and ¢
are entered, they are stored in registers 000, 001, and
002, respectively. After the two roots are determined,
they are stored in registers 000 and 001. Register (02
contains a () if the rootsare realand a | if the roots are
complex. Therefore, the original inputs are no longer
available in the registers.

Find the roots of the equation 4.2x* + .22x + 8 =0,

Procedure Press Display
Clear display [CLEAR] ; 0
Select quadratic roots

) - (QAD? QUADRATIC EQN
Enter value fora 42 <a) as= 4.2
Enter value forb 2 (b} b= 022
Enter value fore 8<c) C= 8.
Determine roots (XEQ)  COMPLEX ROOTS
Display real part (Re)> Re= - 0261904762
Display imaginary part <Im? Im = 1.379882501
The two roots are:

0261904762 +(1.379882591 )i
- .0261904762 ~(1.370882591 )i



Cubic Equations

The (CUB) selection requires you to enter the coefficlents of
your squation. An equation in cubic torm has coefliclents a,
b, c, and d:

ax? +bx*sex+d=0

Finding
Cubic Roots

Select {CUB?» from the EXTENDED FUNC menu to display
the CUBIC EGN menu.

1. Enter the value of the a coefficient and select <(a).
2. Enter the value of the b coefficient and select <b).
3. Enter the value of the ¢ coefficient and select (c>.
4. Enter the value of the d coefficient and select <d>.

5. Select <XEQ). Depending on the results, one of the
following menus is displayed.

The results are obtained using the procedure on the
next page.
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Cubic Equations (Continued)

rinding
Cubic Roots
(Continued)

6. If the roots are real, display the three roots by

selecting:
(R1) The first real root
(R2) The second real root

(R3» The third real root

. If there are two complex roots and one real root,

display the results by selecting:

(Re) The real part of the complex roots
{Im> The imaginary part of the complex roots
(R3) The real root

The complex roots are Re + (Im)i and Re — (Im)i.

Data registers 000, 001, 002, and 003 are used to store
both the inputs and the results. As the values fora, b, ¢,
and d are entered, they are stored in registers 000, 001,
002, and 003, respectively. After the three roots are
determined, they are stored in registers 000, 001, and
002, Register 003 contains a 0 if all roots are real and a 1
if two of the roots are complex. Therefore, the original
inputs are no longer available in the registers.



Cubic Example

Find the roots of the equation 3x” + 9x° - 9x +3 =0,

Procedure Press Disqplay
Clear display CLEAR| S
Select cubic roots FUNC,

(CUB» CUBIC EQN
Enter value fora 3¢a a= 3
Enter value forb 8 <by T Q.
Enter value for ¢ 9 [+i-] <> c= -9
Enter value ford 3<{d? d= 3.
Determine roots (XEQ> 2 COMPLEX, 1 REAL
Display real part (Re)  Re=  .4236610509
Display imaﬁr;ary;}art <{Im> Im= 0.283606001
Display real root {R3) Ri=  —3847322102
The three roots are:
-3.847322102
4236610509 +{0.283606001 )i

42366105608 - (0.283606001 )
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Location of the Statistics Keys

The keys used to perform statistics lunctions are shown in
the figure below. Famillarize yourself with these keys and
their location on the keyboard.

- e e

(TEXAS INSTRUMENTS 1195 PROCALL
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1ne otatstcs neys

You can enter data into the statistics registers by using the
[E+] key. Before you can analyze the data, however, you must
press the [STAT| key to display the STAT FUNCTIONS manu.,
Pressing [STAT| redefines the function keys and enables you
to select the operation you want to perform.

The
Stalistics
Menu

When you press |[STAT|, the STAT FUNCTIONS menu is
displayed. You can then use the function keys to select
from the statistics functions shown below.

(CLR» Clears the statistics registers and enables
you to select 1- or 2-variable statistics

{FRQ> Enters number of occurrences of identical
data values; entered as data wherln_Eru PTEss
X +], or removed when you press [INV]

(MN> Calculates the mean
(8) Calculates sample standard deviation

INV| (8 Calculates population standard deviation

(=) Displays the menu selections shown below

{m-b) Calculates slope/intercept (linear
regression)

{e? Calculates correlation coefficient (linear
regression)

{y" Predicts a y value (linear regression)

INV] Cy'> Predicts an x value (linear regression)

(SHW> Displays sums calculated during data entry

(== Displays the previous selections shown
above
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larting a New statistics Fropiem

The Number
of Variables

Clearing
the Registers

When you start a new statistics problem that does nol use
any previously entered data values, begin by clearing the
statistics registers and selecting 1-or 2-variable statistics.
Clearing the statistics registers does not affect any values
stored in the calculator's data register memories. However,
the t-register is cleared.

In 1-variable statistics, a data value is represented as x_,
wheren=1 2 ..., N. (N isthe total number of data
values.)

In 2-variable statistics, a data value is represented as
{x,, ¥,)- The x value is the independent variable, and the
y value is the dependent variable.

To clear the statistics registers and select 1- or 2-variable
statistics, use the following procedure.

1. Press [STAT] to display the STAT FUNCTIONS menu.

2. Press (CLR>. The following menu is then displayed.

{CS1) 1l-variable statistics
{CS2) 2-variable statistics
3. Select either 1- or 2-variable statistics.

After you press {CS1) or {CS2}, the STAT FUNCTIONS
menu is displayed.
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=nienng and Reimoving i-varnaoie vaia

Belore performing a stalistics calculation, you must enter all
the dala values into the statistics registers. You can enter the
data values individually or enler several identical dala values
al one time. You can also remove any data values that are
entered Incorrectly. (An example of entering and removing
1-variable data begins on page 3-8.)

Entering
1-Variable
Data Values

Removing
1-Variable
Data Values

The [E+] key enables you to enter data values and display
the number of data values accumulated.

To enter a single data value:

1. Enter the value.

2. Press [E¥).

To enter several identical data values at one time:

1. Press [STAT], enter the number of data values, and
press (FRQ).

2. Enter the data value and press [Z+].

The [iNV] [E+] key sequence enables you to remove
previously entered data values and display the number
of data values that remain.

To remove a value just after you entered it, press

E+].

To remove a data value after pressing any key other than

{2nd| Or [INV]:
1. Reenter the value.

5

2. Press [INV]

To remove several identical data values at one time after
pressing any key other than [2nd] or [INV]:

1. Press [STAT], reenter the number of data values, and
press (FRQD.

2. Reenter the data value and press [INV] [Z+].
Note: If you remove more values than you intend, the
resulting sum can be negative. To correct this, either
reenter the points removed in error or begin again.
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FENTOTINGS 1*YalilaWlie ildalisiiGe aluiatiOns
R ———————

After entering data into the statistics reglsters, you can
calculate the mean and standard deviation of the data values.
You can also calculate intermediale sums or check the data
in the registers. (An example of these calculations begins on
page 3-8.)

Calculating The [STAT] <MN> key sequence calculates the mean
the Mean (average)of the data values according to the following
eguation.

_Z:-:
n

MN

Calculating The [STAT] (s) key sequence calculates the sample (n - 1
the Standard weighted) standard deviation according to the following
Deviation ° equation.

" _'”J nEx? - (Ex)*
n-1 Mﬂ.—l}

The [STAT] INV] (s key sequence calculates the
population (n weighted) standard deviation according to
the following equation.

ZX
\ - | e
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The Show The [STAT| <-—>> (SHW? key sequence displays a menu
Selection that enables you to display intermediate sums or to
check the data in the registers.

{n) Displays number of data values

(Sx) Displays sum of data values
(Sxx>  Displays sum of the squares
(Lfr> Displays last entered frequency
{Lx) Displays last entered value
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Example of 1-Variable Statistics

The following example shows you how to apply the
informatlon given in the previous three sections conceming
iwvariable data. The example Is divided into two parts. Part 1
shows you how to enter and remove the data. Part 2 shows
you how to perform calculations and review the data.

Example Enter the data values listed below. (Be sure to remove
(Part 1) any values that are entered incorrectly.)

7 86 93 93 93 93 98 100

Procedure | P?éss_ _ Display
Clear display CLEAR B 0.
Clear registers and STAT)
select 1-variable <{CLR>
{CS1) STAT FUNCTIONS
Begin data entry 75 n= 1.
Enter incorrect value |
for later removal 85(T+] n= 2
Enter correct value 86 [I+] n= 3.
Enter incorrect 4 (FRQ)
repeated values o4 [Z+] n= 7.
Remove values INV] [Z+] n= 3
Enter repeated values 4 (FRQ
correctly 33 [E4+) ne= [
Enter remaining data 98 [Z+] n= 8.
100 E N= 9
Remove earlier _
incorrect value 85 INV]| [Z+] n= 8.
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Example
(Part 2)

Calculate the mean, population standard deviation,
sum, and sum of the squares of the data entered in
Part 1. Then check the data to find the total number of
data values, the last data value entered, and the
frequency of the last data value entered.

Display

Procedura Press

Mean CMND MNx = 91.375
Population o
standard deviation (8) 8X = 7.206180074
Select show option {==>)

(SHW> SHOW STAT REGS

Sum : ;__ I{._Sx:_' _ Sx = 731.
Sum of squares (Sxx) Scx= 67221
Number of data values <{n? n= 8.
Laslz entered value {Lx> Lx= 100.
Last entered frequency <Lfr Lir= 1.
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Entering and Removing 2-Variable Data

Entering
2-Variable
Data Values

Removing
2-Variable
Data Values

You enter 2.variable data in much the same way as previously
described for 1-variable data. With two variables, however,
you must use the | x~-t key to store the x value. Before
starting a new prnbiﬂm be sure to select the number of
variables and clear the statistics registers as described on
page 3-4,

Each time you enter a data pair, the calculator displays
the number of pairs accumulated.

To enter a single data pair:

1. Enter the x value and press |x~t].

. Enter the y value and press [Z+].

To enter several identical data pairs at one time:

1. Press |STAT|, enter the number of pairs, and press
{FRQ).

2. Enter the x value and press [x~t], and then enter the y
value and press [Z+].

To remove a pair just after you enter it, press [INV] [Z+].
All pairs determined by the last frequency are removed,
and the number of pairs remaining is displayed.

To remove a pair after pressing a key other than [2nd] or
INVI:

1. Reenter the x value and press [x~t|.

2. Reenter the y value and press [INV] [Z+].

To remove several identical data pairs at one time after
pressing any key other than [2nd] or [INV]:

1. Press |STAT|, reenter the number of pairs, and press
{FRQ>.

2. Reenter the x value and press {x~].

3. Reenter the y value and press [INV] Z+].

Note: If you remove more values than you intend, the
resulting sum can be negative. To correct this, either
reenter the points removed in error or begin again.
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reriorming Z-variabie statistcs Caiculations

After entering the statistics data values, you can analyze the
data in the statistics registers by performing any of the
calculations shown below. (An example of these calculations
Is given on page 3-13.)

Calculating To calculate the mean (average) of the data values, press
the Mean STAT| (MN>.

» The mean of the y values appears in the display .

* The mean of the x values is stored in the t-register.

Press [x~t] to display the number.
Calculating To calculate the sample (n - 1 weighted) standard
the Standard deviation, press [STAT]| (s).

Deviation

* The sample standard deviation of the v values
appears in the display.

* The sample standard deviation of the x values is
stored in the t-register. Press [x~t] to display the
number.

To calculate the population (n weighted) standard
deviation, press {STAT] iNV] <s).

» The popuiation standard deviation of the vy values
appears in the display.

* The population standard deviation of the x values is
stored in the t-register. Press [x~t] to display the
number,

(continued)
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Performing 2-Variable Statistics Calculations (Continued)

The Show The [STAT] (-->» (SHW? key sequence displays a menu
Selection that enables you to display intermediate sums or to
check the data in the registers.
{n) Displays total number of data pairs

(Sy» Displays sum of the y values
(Syy>  Displays sum of the squares of the y values

{Ly> Displays last entered y value and places last
entered x value in t-register

<Sxy>  Displays sum of the products of x and y
(Sx? Displays sum of the x values
(Sxx»  Displayssum of the squares of the x values

<Lfr) Displays last entered frequency
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Example of 2-Variable Statistics

Example

The lollowing example shows you how to apply the
information given in the pravious sections conceming

2-variable data.

Enter the following data pairs, and then calculate the
mean and sample standard deviation.

(101.3, 609) (103.7, 626) (98.6, 586)
(99.9, 594) (97.2, 579) (100.1, 605)
Procedure R Press Display
Clear display 0.
Clear registers and [STAT
select 2-variable (CLR>
| (CSs2> STAT FUNCTIONS
Begin data entry 101.3 [x~t |
609 ' o= 1
10&%@
628 [T+ n= 2
98.6
S86 |12+ N 3
999
594 N= ]
97.2 [ x~.t |
v e 579 |Z+] n= 5
100.1 [x~t
605 [Z+] n= 8.
Mean of y values {MN> MNy = 5008333333
Mean of x values (x~t] 100.1333333
Sample standard
deviation of y values (s’ sy = 17.05774506
Sample standard
deviation of X values Xt 2.240238083
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Linear Regression

Linear regression analysis calculates a straight line that best
represents the relationship between two variables for which
measurements are made in ordered pairs.

Calculating
Slope and
Intercept

Calculating the
Cormalation
Coefficient

Calculating
a Predicted
Value

Example

To calculate the slope (m) and the yv-intercept (b) of the
representative line, press [STAT] ¢<m-b>.

» The slope appears in the display.

= The y-intercept is stored in the t-register, Press [x~t
to display the number.

The representative line is:

y=mx+h

To calculate the correlation coefficient, press [STAT| <r).
The correlation coe f_t’icient is a measure of how well the
representative line fits the two sets of data values.

When the [r] is close to 1, most of the data is on or very
near the line, in which case the line is highly
representative of the data. However, the validity of the
line diminishes as |r| decreases.

If |r| is close to 1, you can use the equation of the line to
make valid predictions about additional data.

* To predict a v value, enter an x value and press (y*).

» To predict an x value, enter a y value and press

INV] <y

A life insurance company has found that the volume of
sales varies according to the number of salespeaple
employed, as shown below.

Number of salespeople(x) 7 12 4 5 11 9

Salesin thousands/mo.(y) 99 152 81 98 145 112

(continued)
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Example
{Continued)

Perform a linear regression analysis and predict the
number of salespeople needed to produce $115,000 in
monthly sales. Then estimate the amount of sales that
should be generated by 10 salespeople.

Procedure Press Display
Clear display CLEAR 0.
Clear registers and STAT
select 2-variable {CLR>»

(C82)  STAT FUNCTIONS
begin data entry 7 [x~t|99

(X +] n=  §

12!:“4 152
N= 2,
4!%@1&1
n= 1

5 98
2+ n= 4,
11 | x~t| 145
n= 5.
g | x~t] 112
n= 6.
Slope (m) {==2>)
{m=b> m= 8.423076023
y-intercept (b) Xt 47.11538462
Correlation coeff, @« A= 9630910446
Projected sales for
10 people 10 {y"> y' = 131.3461538
Number of people 115 [INV
needed for$115,000 <y X'= B.058360731

The equation 8.42x + 47.12 describes the representative
line, with a correlation coefficient of (.96,
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Trend-line Analysis

In a trend-line analysis, you are performing a linear regression
calculation on data that is collected at reguiar, sequential
intervals. Each new x value is one greater than the previous x
value. The calculator automatically increments the initial
value of x so that you do not have to enter subseguent x
values.

Entering To enter data for a trend-line analysis:

the Data
1. Enter the first data value as described in “"Entering
and Removing 2-Variable Data."’

» Enter x and press [x~t].
» Entery and press [Z+].

2. Enter only the y value for the remaining data values.
The calculator automatically enters the

corresponding x.

Note: If any of the remaining data values are not
sequential, be sure to reenter the new x value.

A trend line applies only to single occurrence data, so the
¢FRQ» key is not part of trend line data entry.

Removing To remove a data pair just after it is entered, press

Data [INV] [£+]. The calculator removes the last x and y values
and automatically decrements the contents of the t-
register in preparation for the next entry.

To remove an entry at a later time, use the procedure
described in *'Entering and Removing 2-Variable Data."

Example A company has the following annual profits:

Year(x) Profit in Millions (y)

1971 -2.1
1972 -0.3
1973 0.8
1974—=80 inactive
1981 2.9
1982 2
1983 J.
4
4

1984
1985

{continued)
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Example
(Continued)

Use the data on the previous page to perform a trend-
line analysis. How much profit can the company expect
to make in 1986, and when will it break the $6 million

mark?
Procedure i F-'res; Display
Clear display CLEAR 0.
select 2-variable ({CLR»

(CS2) STAT FUNCTIONS
Initial value of x 1971 [x~t]
(1971) 21

+|=| |Z+] n= : B
1972 profit 3 n= 2
1973 profit 8EZ+] n= 3
Skip to 1981 1681
) 29 3+ n= 4.
1982 profit 28 X+ n= 5.
Incorrect 1983 profit 34 [X+ n= 6.
Remove last entry (INV] n= . 5.
1983 profit ae n= * B.
1884 profit 4=+ n= 7.
1985 profit 47 [Z4] ne= 8.
Correlation {==2d {1? r= S652421505
1986 prediction 1886 (y') y'= 4 B2244898
Year of $6 million
profits B[NV (Y’  x'= 1989,026224
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Location of the Conversion Keys

The keys used to perform conversions are shown in the figure
below. Famillarize yourself with these keys and their location
on the keyboard.

~ TEXAS INSTRUMENTS T1-95 PROCALC

 — )
— ]
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JUC
|
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Using the [CONV| Key

To perform the conversions described in this chapter, you
must begin by pressing the [CONV| key to display the
CONVERSIONS menu. Pressing [CONV| redefines the function
keys and enables you 10 select from a variely of conversions.

The When you press [CONV], the CONVERSIONS menu is
Conversions displayed.
Menu

(MET) Metric conversions

({DMS) Degrees/minutes/seconds to decimal
degrees conversions

[INV] <(DMS?» Decimal degrees to degrees/minutes/
seconds conversions

(ANG? Angle conversions

(P-R> Polar to rectangular conversions
INV] ¢<P-R> Rectangular to polar conversions
(BAS) Base conversions
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Metric Conversions

Selecting <MET) from the CONVERSIONS menu displays
another menu that enables you to select the type ol metric
conversion you want to perform. You can convert from
English to metric units or (by using the [INV| key) from metric
to English units.

Using Metric To perform metric conversions:

Conversions
1. Press [CONV] to display the CONVERSIONS menu.

2. Press (MET? to display the menu for metric
conversions.

3. Enter the number vou want to convert.

4. Press the appropriate key sequence listed below. The
converted value then appears in the display.

{F=C» Fahrenheit to Celsius

INV] ¢<F-C» Celsius to Fahrenheit
{G-L) Gallons to liters

INV] <G-L» Liters to gallons

(=K Pounds to kilograms

INV] <#-K> Kilograms to pounds

Cl=m> Inches to millimeters

V] (- Millimeters to inches

{f-M> Feet to meters

INV] <f-M> Meters to feet
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Example Convert 212° Fahrenheit to Celsius, 254 pounds to
kilograms, and 1000 meters to feet.
Prﬂf{:a:;urtl 5 Press Display
Clear Display CONV 0.
Select Conversions
menu CONV CONVERSIONS
Select Metric menu {MET)> METRIC
Celsius equivalent
of 212°F 212(F-C> C= 100.
Number of kilograms
in 284 pounds 284 (#-K)» K= 128.8202331
Number of feet in 1000 '
1O meters INV] <f-M> ft= 3280839805
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Degree Format Conversions

Selecting (DMS? from the CONVERSIONS menu converts the
degree lormat of the angle in the display lo decimal degrees.
When angles are measured in degrees/minutes/seconds, you
must convert the angles to decimal degrees before you can
add them or use them in trigonometric calculations. (This
also applies to hours/minutes/seconds versus decimal hours.)

DMS Format In the degrees/minutes/seconds (DMS) format, an angle
is expressed as D. MMSSsssss.

D MMSSsssss
Integer degrees (°) = A e
Minutes (') |
Seconds (")
Fractional part of a second

When you enter minutes and seconds, remember to
include zeros where needed to place the digits in the
proper positions. You do not need to enter trailing zeros.
For example, the angle 9° 7’5" is entered as 9.0705.

Decimal In the decimal degrees format, an angle is expressed as
Degrees Format D.ddddddddd.

D.ddddddddd
=

Integer degrees
Fractional part of a degree

You do not need to enter trailing zeros.,

Converting To perform degree format conversions, follow these
Between the steps. (Although these angles are expressed in degrees,
Formats the calculator does not have to be in the degree mode

when you perform the conversions. )

1. Press [cONV! to display the CONVERSIONS menu.

2. Enter the angle you want to convert.

3. Press the appropriate key sequence listed below. The
converted value then appears in the display.

Conversion Key Sequence
DMS to decimal degrees {DMS>
Decimal degrees to DMS [INv] <DMS)>
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Example 1

Exampie 2

Calculate the sum of the angles 42° 6'59.5" and
101°54'0.8". Before adding the angles, convert them to
decimal degrees, Convert the result back to DMS format.

Procedure Press Display
Clear display |CLEAR 0.
Select Conversions
menu A 'CONVERSIONS
Enter angle and 42.065095
convert to decimal {DMS> D.d= 42.116852778
Add other angle after  |+] 101.54008
convertingtodecimal (DMS) Dd= 101.9002222
Calculate result [=] 144.01675
Display result in DMS  [INV

(DMS> DMS = 14401008
Theresultis 144°1'0.3".

Calculate cos 27 © 50 16.27. Because you are using a
trigonometric function, the calculator must be in the
degree mode.

Procedure Press Display
Clear display ¢ CLEAR B ’ 0.
Select Conversions
e IE‘ NV CONVERSIONS
Select degree mode INV] [2nd]

[DRG] DEG MODE
Enter angle and 27.50162
convert to decimal {DMS} Dd= 27 83783333
Calculate cosine {COS BBA2T28197
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Angle Conversions

Selecting (ANG? from the CONVERSIONS menu displays
another menu that enables you to select the type of angle
conversion you want to perform. You can convert an angle in
degrees, radians, or grads o its equivalent angle In any of the
other units. Unlike |2nd| | DRG], these conversions do not
affect the current setting of the calculator's angle mode.

Using Angle
Conversions

To perform angle conversions:

1. Press |[CONV| to display the CONVERSIONS menu.

2. Press (ANG) to display the menu for angle
conversions.

3. Enter the angle you want to convert.

4. Press the appropriate key sequence listed below. The
converted value then appears in the display.

(D-R?> Degrees to radians
iNv] <D-R» Radians to degrees
(D-G» Degrees to grads
INV] <D-G» Grads to degrees
(R-G> Radians to grads
iNV] (R-G? Grads to radians
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Example Convert 90° to radians, grads, and then back to degrees.
Procedure Press TR . Dif‘-ﬂ'f";
Clear display 0.
Select Conversions
menu [CONV' CONVERSIONS
Select angle
conversions (ANG?» ANGULAR
Degreestoradians  90(D-R> Rad= 1570796327
Radians to grads ({R-G» Grd = 100.
Grads to degrees INV] <D-G} Deg= 80.
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Polar/Rectangular Conversions

Polarto
Rectangular

Conversions

Rectanguiar
to Polar
Conversions

selecting (P-H) from the CONVERSIONS menu performs
polarirectangular conversions. You can convert a pair of
coordinates from the polar coordinate system to the
rectangular coordinate system or vice versa. The t-register is
used te store one of the two coordinates requirad lor the
CONnversion.

To convert from polar (r,8) to rectangular(x,y)
coordinates:

1. Press [CONV| to display the CONVERSIONS menu.

2. Use [2nd|[DRG] to select the correct angle mode
{degree. radian, or grad).

3. Enter the r-coordinate and press to store it in the
t-register.

4. Enter the f-coordinate.
o. Press {P-R) todisplay the y-coordinate.

6. Press |x~t]to display the x-coordinate.

Until you enter another number into the display,
pressing [x~t] alternates between the x- and
y- coordinates.

To convert from rectangular (x,v) to polar(r,8)
coordinates:

1. Press [CONV] to display the CONVERSIONS menu,

2. Use [2nd|[DRG] to select the correct angle mode
(degree, radian, or grad).

3. Enter the x-coordinate and press [x-~t]to store it in
the t-register.

4. Enter the yv-coordinate.

5. Press INV] (P-R> to display the 8 -coordinate.

6. Press [x~tltodisplay the r- coordinate.

Until you enter another number into the display,
pressing [x~t] alternates between the r- and
8 -coordinates.

A_T1DH Conversions



Example Convert the rectangular coordinates (x = 5, y = 6) to polar
coordinates.
¥
{5, 6)
r
P
-
X
Procedure Press Display
Clear dispiay ~ [CLEAR s 0.
Select Conversions
menu ONV CONVERSIONS
Select degree mode INV] [2nd]
l_l?_l_iﬂl DEG MODE

Enter x and y 5 6 6
Display f-coordinate  [INV] <P-R} Ang=  50.19442891
Display r-coordinate [x~t] 7.810249676

The rectangular coordinates (5, 6) convert to the polar
coordinates (7.8102489676, 50.19442891°).
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Base Conversions

Selecling (BAS> from the CONVERSIONS menu displays
another menu that enables you to change the number base
used for display. Like the other conversions, (BAS> lets you
convert the number in the display. However, after you select
one of the base number modes, the calculatordisplays all
results in the selected base.

Using Base
Conversions

When you select <BAS’ from the CONVERSIONS menu, the
following selections are displayed.

({DEC> Decimal number base

(HEX) Hexadecimal number base
(OCT> Octal number base

{2sC> Two's complement notation
[INV] ¢2sC)» Signed notation

(UNF) Unformatted mode

These selections are described on the following pages.
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Decimal
(Base 10)

Hexadecimal
(Base 16)

Qctal

(Base B)

Hexadecimal and
Octal Accuracy

Pressing ¢DEC» converts the displayed number to its
decimal equivalent and places the calculator in the
decimal mode. (The calculator is in the decimal mode
when vou first turn it on. You only need to press (DEC) if
vou have previously pressed {HEX), (OCT>, or <UNF>.)

The digits 0-9 may be entered in the decimal mode.

Pressing (HEX)> converts the displayed number to its
hexadecimal equivalent, places the calculator in the
hexadecimal mode, and lights the HEX status indicator in
the display.

The digits 0-9 and the letters A-F may be entered in the
hexadecimal mode. In hexadecimal mode, special
second functions, labeled A ~-F,,, are used instead of the
alpha characters A-F for number entries.

Pressing <OCT>» converts the displayed number to its
octal equivalent, places the calculator in the octal mode,
and lights the OCT status indicator in the display.

The digits 0-7 may be entered in the octal mode.

The following rules apply to the calculation accuracy of
number conversions.

» The conversion to hexadecimal or octal is made on the
rounded integer value of the number entered in
decimal mode. This rounding does not affect internal

accuracy.

= A value you enter in the hexadecimal or octal mode
must be an integer and not exceed 10 digits.

= Hexadecimal and octal numbers that are out of range
of the display format appearas **********,

» Hexadecimal and octal results are maintained to 13
decimal digits internally.

(continued)
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Base Conversions (Continued)

Two's
Complement
and Signed
Notation

Unformatted
Mode

In the hexadecimal and octal modes, you can select how

negative numbers are displayed and entered.

» Pressing (2sC) causes numbers to be displaved in
two's complement notation. In this notation, the most
significant bit is the sign bit, so the range of numbers
that can be displayed in hexadecimal or octal mode is
smaller. Negative numbers are displayed without a
minus sign, but they can be entered as negative
numbers using either of two methods. You can set the
most significant bit for a negative number or press the

+i=| key. If you use the [+/=| key, it must be pressed

after you complete the number entry. When you
press the [+/=| key alter pressing (2sC?, the number in
the display is immediately converted to its two's
complement hexadecimal or octal equivalent

(depending on which has been selected).

* Pressing [INV] (2sC) causes negative numbers to be
displayed as the positive form preceded by a minus
sign. (The calculator is in signed notation when you
first turn it on. You only need to select this notation if
you have previously selected two's complement.)
With signed notation, you must use a minus sign when
entering negative numbers, Pressing [+/=] in signed
notation displays (or removes) the minus sign.

Pressing <UNF} converts the calculator to the
unformatted mode, allowing you to display and enter
data-register contents in internal hexadecimal form.,

This mode is not convenient for numeric applications, It
is useful mainly to programmers because it simplifies the
entry of hexadecimal values, such as those used during
O (input/output) operations involving certain external
devices.

For information on using the unformatted mode, refer to
Appendix A of the TI-95 Programming Guide.
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Example 1

Example 2

Convert the decimal number 4095.6 to its octal and
hexadecimal equivalents and then back to decimal.

Procedure Press Display
Clear display [CLEAR] 0,
Select Conversions CONV| CONVERSIONS
menu y

Select base menu (BAS) BASE CONVERSIONS
Convert rounded w0056

integer portion to octal <(OCT> | 10000,
Convert to hexadecimal {HEX) ﬂllf
Return to decimal mode (DEC) 40956

Convert the decimal number 10 to hexadecimal. Next,
add FF to the number and convert the result to its twao's
complement. Then convert the result to its decimal
equivalent.

Procedure Press Display
Clear display = CLEAR 0.
Select Conversions CONV é&HVEFIEIDNS
menu
Select base menu {BAS) BASE CONVERSIONS
Convert to hexadecimal 10 (HEX) A
Add FF |

= m&r
Two's complement (28C) I_-tT:I FFFFFFFEFT,
Decimal equi Vﬂll’.‘-;tl {DEC) - 265,
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Location of the Memory Keys

The keys used to perform memory cperations are shown in
the figure below. Familiarize yourself with these keys and
their location on the keyboard.

l TEXAS INSTRUMENTS T1-95 pROCALC
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introauction

You canuse a segment of the TI-85 memory to hold numeric
values while you perform calculations with othervalues. You
can also perliorm some math operations cn values stored in

memaory.
Types of The TI-95 memory is divided into data registers,
Memory program memory, and file space. Data registers are

discussed in this chapter. Program memory and file
space are discussed in the TI-95 Programming Guide.
Although you can specify the amount of memory
allocated to each of the three types of memory, the
default allocations are adequate for most needs.

Data Registers  The first time you turn the calculator on, 125 data
registers (numbered 000 through 124) are available for

storage.

Each data register can hold a numeric value or
alphanumeric characrers. This chapter discusses only
storing, recalling, and manipulating numeric data.
Operations involving alphanumeric characters are
discussed in the T1-95 Programming Guwide.
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Clearing Data Registers

Before beginning a task in which you will use data registers,
you should consider clearing (setting o zero) the contents of
the registers you will usa, You can clear all data registers or a
single data ragister

Clearing
All Registers

Clearing a
Single Register

The key sequence [2nd] [CMS] enables you to set to zero all
memory currently allocated to data registers. Because
this function clears the contents of all data registers, you
should ensure there is no vital data stored in any
registers before using it.

By storing a 0 in a data register, you can clear that
register without affecting the contents of other
registers.
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Storing and Recalling Data

Storing and recailing numbers are two of the mosl often-used

memory functions.

Storing Data

Example

Recalling Data

Example

The [sTO] key followed by the data register address stores
the currently displayed value in the register.

Because storing a value does not complete any pending
operations, you can store a value you are entering into
an expression or an intermediate result.

Calculate 3 x 4.5° and store the intermediate result of

4.5° in data register 004,

Procedure Press Display
Clear display CLEAR 0o
Begin expression EE! e < 7 s
Evaluate 4.5 45 [x7] 20.25
Store 20.25

in register 004 [870] 004 2025
E‘,lisplay result [= 60.75

The [RCL| key displays the value stored in a specified
register, (You can use the recall function to enter a
stored value into an expression.)

Muitiply by 6 the value previously stored in data register

004.

Procedure Pms; Display
Clear display ICLEAR] 0.
Begin expression 6 x| e
Recall stored value RCL] 004 20,25
Display result =) 1215
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Addressing Methods

Because there are many data registers, each memory
function requires you to specity which register you wish to
use. You can use several methods to address a particular
data register. if you make a mistake while enlluring L iy

address or any other Neld, press [HELP|, [CLEAR|, or |OFF| / [ON]
to cancel the entry, and then reenter the fleld correctly.

Long:-Form In the examples on the previous page, a three-character

Addressing field is used to address a particular data register (004).
When you use such long-form addressing, you must
include all three characters, including leading zeros for

addresses less than 100.
Short- Form When referring to a data register whose address is less
Addressing than 100, you can reduce keystrokes by omitting any

leading zeros in the field. The calculator supplies the
leading zeros when you press any key other than [HELP|,

EAR|, [OFF]/ [ON], or a number (digit) key.

For example, to use short-form addressing to recall the
contents of data register 004 and add 12.3, press

[REL] 4 [#] 12.3 [=]. (When you press [+], the 4 is accepted
as the entire field for data register 004.)

Alphabetic You may find it easier to remember an alphabetic letter

Addressing than a number, You can use the letters A through Z to
refer to the first 26 data registers (000 through 025).
When you use such alphabetic addressing, the memory
operation is completed as soon as you enter the letter.

For example, to recall the contents of data register D
(register address 003), press [RcL] D.

Indirect An addressing method used primarily in programming is

Addressing indirect addressing. This method lets you refertoa
particular data register by storing its register address ina
second data register.

Indirect addressing is discussed in detail in the TT-95
Programming Gruide.
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The t-Register

Using the
t-Register

Example

Limitations

Although the t-register (lemporary register) is used primarily
in statistics and polarfrectangular conversions, you can use
It for temporary storage of a numeric value. When using the
t-ragister for temporary storage, you should be aware of some
characteristics that make this registerdifferent from a data

register.

The [x~t]| key enables you to quickly exchange (swap)
the displayed value with the value in the t-register.
Because this operation requires only one keystroke to
store or recall a value, you may occasionally find it more
convenient than using a data register.

Using the t-register, calculate 2. 7745277 . 3 55.

St

Procedure Press Display
Clear display [CLEAR] 0.
Begin calculation 277 ¥ 277 y™x
Store 2.77 in .

t-register and %?

continue problem 355 356 -
Store 3.55, restore

2.77 to display _| x~t] 277
Perform subtraction,

then exponentiation ]+ 2213778778 +
Restore 3.55 to display  [x~t] 355
Display result = 5.763778778

The operation of the t-register is different from that of a
data register. Remember the following limitations.

* You lose any value stored in the t-register if you turn
off the calculator or perform any functions that use
the t-register, such as statistics functions or
polar/rectangular conversions.

*» You cannot perform memory arithmetic, increment,
or decrement operations using the t-register.
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Memory Arithmetic

Memeory arithmetic can reduce keystrokes by letting you both
perform a calculation and store its result using a single
operation. Because memory arnithmetic does not disturb the
original displayed value and does nol complete any pending
operations, you can use it while entering an expression
without aftecting the way the expression is evaluated.

Dala Register
Addition

Data Register
Subtraction

Data Register
Multiplication

Data Register
Division

The key sequence [$T0] [+] followed by the address of a
data register adds the displayed value to the contents of

the specified register,

Forexample, if the display contains the value 1000 and
data register 000 contains the value 234, the key
sequence [ST0] [+] 000 leaves the sum 1234 in data

register 00,

The key sequence [=] followed by the address of a
data register subtracts the displayed value from the
contents of the specified register.

For example, if the display contains the value 1000 and
data register 000 contains the value 1234, the key
sequence [=] 000 leaves the difference 234 in data
register 000.

The key sequence [8T0] [x] followed by the address of a
data register multiplies the contents of the specified
register by the displayed value and stores the product in
the register.

For example, if the display contains the value 1000 and
data register 000 contains the value 234, the key
sequence [ST0] [x] 000 leaves the product 234000 in data
regis:erﬂm

The key sequence [STO| |+] followed by the address of a
data register divides the contents of the specified
register by the displayed value and stores the quotient in
the register.

For example, if the display contains the value 1000 and
data register 000 contains the value 234000, the key
sequence [STO| [+] 000 leaves the quotient 234 in data
register DOD.
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Example

The following example demonstrates each of the four

memory arithmetic functions.

Procedur_e E Y St _Preif. SNl Izi.':ip_g_ﬁ'_!'
Clear display |[CLEAR 0.
Store 25 in

register 000 25 000 25.
Add 215 to register

000 (register 000 now 215 [STO]

contains 240) (+] 000 215,
Subtract 200 from

register 000 (register 200

000 now contains40) [=Jooo 200,
Multiply register 000

by 2 (register 000 F

now contains 80) 000 2
Divide register 000

by 4 (register D00 4 |STO!

now contains 20) +| 000 4,
Verify contents of

register 000 [RCL] 000 20.
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Incrementing and Decrementing a Register

You can add one to or subtract ona from the contenis ol a
register using the INCR function.

increment The TI-95 includes specialized forms of data-register

and Decrement  addition and subtraction. The INCR] key increments the
contents of a register by one and the key sequence

INV] [INCR] decrements the contents of a register by one.

Example The following example demonstrates the use of the INCR
function.
Pm_::&-dure ! Press Display
Clear display ICLEAR 0.
Store 1234 1234 [TO]
in register 000 000 1234,
Increment register 4
OO0 by two using INCR| 0 INC _ 0
short-form addressing |INCR|0 INC _ 0
Recall register
000 contents RCL] 000 1236.
Decrement register |
000 by one using
short-form addressing  |INCR|0 INV INC _ 0
Recall register
OO0 contents {RCL] 000 1235.
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Exchanging Values

In addition to storing, recalling, and performing memory
arithmetic, you can exchange the displayed value with a
stored value.

Exchanging

Example

The key followed by the address of a data register
exchanges the displayed value with the value stored in
the specified register.

Exchanging values can eliminate the need to perform
separate store and recall operations.

Evaluate x* + 4xy + 2y* where x=.25and y = 1.2, (This
example uses alphabetic addressing. )

Procedure Press Display
Clear display [CLEAR] B 0.
Store x 25 |STO| A 0.25
Evaluate x* x4 [+] 0.0625 +
Entery 1.2 [x I
Store y, recall x [Excla 025
Evaluate x* + 4xy x|4 [+] 1.2625 +
Recall y - 2[xl[Retla 12
Evaluate y* i e .44
Display result gg‘ 41425
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Listing

You may want to know the contents of a series of dala
registers or the status of the calculator. The LIST function
provides you with this capability. You can also list programs
and labels as explained in The T1-85 Programming Guide. I
you have a PC-324 printer, you can print the listing. For more
information, refer to Chapter 6, “Using an Optional Printer.”

Listing To list the contents of a series of data registers:
Data Hegisters |
1. Press [UST]. The display shows the list options.

2. Enter the address of the first register to list. If you do

not enter an address, the list begins at register 000
each time you press the [LIST] key.

J. Select (REG).

Beginning with the specified register, the calculator lists
the addresses and contents at a one-second rate.

If you do not have a printer connected, you can use the
E}]rkey to control the speed of the displayed listing.

» To pause the listing indefinitely, hold down the
[=]key.

» Toadvance through the listing without the one-
:Emnd pause, repeatedly press and release the
- | key,
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Listing the
Calculator
Status

Stopping
the Listing

Press [LIST| <ST) tolist the current calculator status.

The calculator lists the current partition settings and
each parameter that is not currently set to its default
setting. (Parameters that are currently set to their
default settings are not listed.)

The list is displayed at a one-second rate. You can use the
= | key to control the speed of the listing,

If you have a PC-324 printer attached, the listing is also
printed. For more information, refer to Chapter 6,
“Using an Optional Printer."’

The list below shows all possible statuses.

Partition (memory)

Angle mode (degrees, radians, or grads)
Hexadecimal mode (with or without two's complement)
Octal mode (with or without two's complement)
Flags set (flag numbers)

Fixed decimal (places)

Module (installed)

Word break mode (if turned on)

Print device {number)

Print width {number)

Syvstem mode (if selected)

Last error (since [LIST] ¢<ST? function last used)

To stop a listing before all register contents or status
messages have been dmsplayed hold down the [BREAK] or
[HALT] key until the word UST: is displayed.

After you stop a listing, you can perform other
operations or you can list the registers again by selecting
{REG>. The list begins at the number in the display,
register. [f an alpha message is in the display, you can
press [CE] to see the number.
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Location of the Printer Operation Keys

The keys used with the printer are shown In the figure below.
Familiarize yoursell with these keys and their location on the
Keyboard.
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Printer Menus

The /1O Menu

The LIST Menu

Two of the printer operation keys ([’'0] and [LIST)) present
menus that allow you to perform some of the printer
operations.

The [10] key displays an INPUTIOUTPUT menu. One of the
selections on this menu lets you set certain calculator
parameters used in printing. If you are using a PC-324
printer, this function is not necessary. The calculator
defaults to the parameters for that printer.

(TAP> Cassette tape operations (discussed in the
TI=95 Programming Gruide)

{PRT> Selects PRINTER SETUP menu

{CIO> Call /O (discussed in the TI-95
Programming Guide)

(KW Key wait function (discussed in the TT-95
Programming Guide)

The [LIST] key lets you print lists of items such as data

registers and program labels.

{REG) List data registers

(PGM> List program
<LBL? List program labels
(8T) List calculator status
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Printer Device Numbers

L e e e e - = =

Because the calculator can connect to different devices
through a single peripheral port, each device has a unigue
device number to identify it. The calculator assumes a
particular device number for ali printer operations unless you
change the number.

Defauit The first time you turn the calculator on, the printer

Dovice Number  device number defaults to 012, the device number for
the PC-324 printer. If vou have a PC-324 printer
attached, you can use all the printing functions of the
calculator without changing the default device number.

If vou do not have a PC-324 printer attached, you can

change the device number. The new number is saved

even if you turn the calculator off and back on.
Changing the If vou have a different printer attached, you must use
Device Number  the INPUTIOUTPUT menu to change the calculator’s printer

device number before using your printer.

To change the device number:

1. Determine the device number of your printer.

2. Press 0! (PRT) to select the PRINTER SETUP menu.

3. Select <DEV» and enter the device number of your
printer.

When you enter the last digit, the new device number
becomes active and the PRINTER SETUP menu returns. You
can now use the printing functions of the calculator.
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Setting the Printer Format

in addition to setting the printerdevice number, you can use
the PRINTER SETUP menu to control the format of printed data.
You can specify the maximum number of characters to be
printed on each line, and you can specily whether to break
after a word at the end of a line if there Is not enough room to
print all of the next word on that same line.

Setting
Line Width

Setting
Word Break

When you first turn the calculator on, the default line
width is 24 characters per line, the PC-324 printer
setting. If your printer prints more or less than 24
characters on a line, you may want to change the
calculator's line-width setting to match your printer. If
you change the line width, the new line width is saved,
even if vou turn the calculator off and back on.

To change the line-width setting:

1. Press [0l ¢PAT? (WID? to select the width option on
the PRINTER SETUP menu.

2. Enter a two-digit number for the new line width. (The
number vou enter must be between (01 and 80.)

When you enter the second digit, the new line width
becomes active and the display returns to the PRINTER
SETUP menu.

When yvou first turn the calculator on, the word break
feature is off. If you turn word break on, it is saved, even
though you turn the calculator off and back on.

(These two examgples illus These two examples ‘_
trate the effect of usin illustrate the effect of |
g word break. using word break.

Word break off (default) Word break on

If you are printing text, such as long alphanumeric
messages, you may want to turn word break on to
prevent the words from being broken.

To turn word break on, press (VO] (PRT) (WB).

To turn word break off, press 0] (PRT) [INV] (WB).

Using an Optional Printer 6-5



General Printer Operation

Advancing
the Paper

Printing the
Display
Contents

Printing
Codes

You can use the calculator keyboard 1o control the printer. in
addition to advancing the paper and printing the current
contents of the display, you can print an audit trail of
calculator operations and their resuils.

The [2nd] [ADV] key sequence lets you advance the paper
in the printer by one line without printing anything. This
lets you use the advance function in a program.

The [2nd] [PRINT ] key sequence lets you print the contents
of the display. When you use the print function:

» Analphanumeric message is printed in its entirety,
even though only a portion of the message may be
visible in the 18-character display.

» Status indicators and function-key labels are not
printed.

= Some special characters may be displayed but not
printed.

In addition to numbers, letters, and punctuation
symbols, your printer may also respond to other codes.

= Control codes may cause your printer to perform
some action, such as setting double line spacing. The
PC-324 printer responds to the following codes.

Code 13 produces a carriage return and line feed.
Code 17 activates single spacing.
Code 18 activates double spacing.

= Special character codes enable you to produce special
symbols, such as boxes on certain printers. Other
printers may not have this capability.

To use the print function to send any of these codesto a
printer, you must first generate the code using the CHR
function of the T1-95 alpha mode. Because the alpha
mode is used primarily in programming, it is described in
the TT-95 Programming Guide.
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Using the
Trace Mode

Using Printer
Power for the
Calcuiator

The [2nd] [TRACE] key sequence lets you turn the
calculator's trace mode on or off.

Trace mode is useful when you need a *‘printing
calculator.” When trace mode is on, the calculator
automatically prints each display as it appears,
eliminating the need for you to press [2nd] [PRINT] with
each new display. This also produces a hard copy of the
inputs and outputs of each function executed.

The trace mode can also be useful in isolating errors in a
program. Use of the trace mode for this purpose is
discussed in the T1-95 Programming Guide.

To turn trace mode on, press [2nd] [TRACE].

To turn trace mode off, press [INV] [2nd] [TRACE].

If you have a PC-324 printer connected to the
calculator, the printer provides power for the calculator
from either the AC adapter or the batteries.

When you see a P in the status indicator area of the

display, this indicates the PC-324 printer batteries are
low and should be replaced.
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Printing Lists

If you have a PC-324 or another suitable printer attached and
properly set up when you use the LIST function, the list is
printed as well as displayed. You can print lists of data
register contents, status settings of the calculator, stored
program keystrokes, and program labels. If you wish, you can
stop a listing betfore it has finished.

Printing To print a list of the contents of a series of data registers:
Data Registers

1. Press [LIST|. The display shows the list options,

ra

. Enter the address of the first register you want to
print. If you do not enter an address, the listing begins
at register 000 each time you press the key.

3. Select (REG).

Beginning with the specified register, the address and
contents of each register are displayed and printed as

shown in the following sample.
000 4.
001 0.
002 1.234
003 0.
004 ~7.89333333
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Printing the
Calculator
Status

To print the current status of the calculator, press
LIST| (8T).

The calculator prints the current partition settings and
each parameter that is not currently set to its default
setting. (Parameters that are currently set to their
default settings are not printed.)

For example, if you are using the default partitioning
and have selected the radians angle mode, the printed
result is similar to the following.

P1000,R125 F5200
ANGLE MODE = RAD
FLAGS SET = NONE
MODULE = NONE

LAST ERROR=MNONE E

Refer to Chapter 5, **Listing the Calculator Status,"" for a
complete list of the available statuses,

(continued)
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Printing Lists (Continued)

Before you can fist a program or its labels, you must first load
the pregram into program memery (using the procedures
described in the TI-85 Programming Guide). Because
programs supplied in software cartridges cannot be loaded
into program memory, you cannot list those programs or their
iabeis.

Printing
a Program

To print a listing of the program currently stored in
Program memory:

1. Press [LIST] <PGM}.

The display shows:

2. Tostart the listing at the [irst program step, select
{1st)>. To start the listing at the current program step
(described in the 77-95 Programming Guide), select
{PC>.

Beginning with the specified step, the calculator
prints a program listing. Each line of the listing begins
with the program address of the first instruction in
the line, asshown in the following sample.

0000 LBL XX CLR 20
0006 STO 020

| 0009 LBL YY INC 020 39
| 0017 iF< 020 GTL ZZ CLR
0024 STO IND 020 GTL YY
0031 LBL ZZ CLR STO 020
0038 HLT

The format of your printed copy may be slightly
different, depending on the current setting of line
width.

6-10 ging an Ontional Printer



Printing To print the labels of the program currently stored in
Program Labels  program memory:

1. Press [LIST| (LBL>.

The display shows:

2. Tostart the listing at the first program label, select
{1st’, Tostart the listing at a particular program label
(described in the TT-95 Programming Guide), select
{PC).

Beginning with the specified program step, the
calculator prints a list of program labels, The address
and name of each program label are printed, as shown
in the following sample.

0023 LBL BB
0041 LBL AZ
0058 LBL AA
0109 LBL P

—

Stopping Normally, the printing of a list continues until all items
a Listing have been printed.

To stop a listing before it has finished, hold down the
IBREAK| or [HALT] key until the word LIST: reappears in the
alphanumeric display.

After stopping a listing, you can perform other
calculator operations or restart the listing.
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System Parameter Settings

The calculator has several parameters which can be set and
resat lo different conditions. These parameters are alfected
when you change batteries, reset the calculator, turn the
calculator off and on, clear the calculator, or use the HELP
function. The information in this table lists the effects of

these actions on @ach parameter.

Effect of Effect of

New Batteries* IRESET]or  Effectof Effect of
Parameter  (Default Condition)  |OFF] CLEAR (YES>
Display cleared cleared cleared cleared
Display
format standard standard removes EE standard
Decimal
point floating “fl_qa'_l:i_ng no E’ffﬂ!i.}' T ﬂm-tiyg |
Number base decimal decimal noeffect decimal
Memory 125 data registers,
partition 1000 program steps,

and 5200 file bytes noeffect noeffect **
Data
registers cleared noeffect noeffect noeffect
Program
registers cleared noeffect noeffect noeffect
Filespace  cleared noeffect noeffect noeffect
Statistics
registers cleared noeffect noeffect noeffect
Temporary
register cleared cleared noeffect  cleared
AOS™ stack cleared cleared cleared cleared
User
subroutine
stack cleared cleared noeffect noeffect

A-2

* You can use a PC-324 printer (if available) to power
the calculator while you change batteries to avoid

these effects.
** Memory not used as file space is equally divided into

program steps and data registers.
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Effect of Effect of
New Batteries® [RESET]or Effectof  Effectof
Parameter  (Default Condition) {YES)
Angle mode degrees noeffect noeffect degrees
Alpha mode reset reset noeffect  reset
Alpha TI-956 TI-95
registers PROCALC PROCALC noeffect noeffect
Uppercase/
lowercase
lock uppercase uppercase noeffect noeffect
Learn mode reset ! reset no effect noeffect
Printer
device * usually
number setto 12 noeffect noeffect noeffect
Print ** usually
width set to 24 noeffect noeffect noeffect
Word break  ofl noeffect noeffect noeffect
Trace off off noeffect noeffect
User flags reset reset noeffect  resetsflag 15
(Halt On
poitedi. 4 Error) only
System
memory protected protected noeffect protected
Halt on
error off off noeffect . off

. e =

* Setto 12if PC-324 printer is attached
** Set to 24 if original device was not 12, but PC-324 is
attached now
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System Menus

The lollowing lists show the functions assigned to the
[F1]-[F5] keys when certain other keys are pressed. Many of
these redefined keys also have Inverse funclions. Although
they do not appear in the menu, they are shown here. Detalled
information on how to use these system menus is contained
in sections of this manual and in the T/-85 Programming
Guide.

DEL: delete alpha character
| INS: insert alpha characters
COL: move cursor to column
ALPHA —1 MRG: merge with alpha register
| RCA: recall to alpha register
STA: store from alpha register
CHR: enter a character code
LC: set/reset lowercase lock
| F-C: Fahrenheit to Celsius
INV F-C: Celsius to Fahrenheit
(G-L: gallons to liters
INV G-L: liters to gallons
| MET: metric conversions | #-K: pounds to kilograms
INV #-K: kilograms to pounds
i-m: inches to millimeters
INV i-m: millimeters to inches
f-M: feet to meters
INV f-M: meters to feet
| DMS: degrees/minutes/seconds to decimal degrees
| INV DMS: decimal degrees to degrees/minutes/seconds
|
CONY— D-R: degrees to radians
conversions  INV D-R: radians to degrees

| ANG: degrees/radians/grads —| D-Gi: degrees to grads
INV D-G: grads to degrees
R-G: radians to grads
INV R-(;: grads to radians

|
|

P-R: polar to rectangular

INV P-R: rectanguiar to polar

| DEC: decimal mode

| HEX: hexadecimal mode

BAS: number base OCT: octal mode

26C: two's complement mode
INV 2sC: signed mode

UNF: unformatted mode
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STAT
statistics

| FRQ: frequency for entry

MN: mean

s: sample standard deviation

INV s population standard |
deviation

m-b: slope-intercept |

r: correlation coefficient

v': predicted y value

INV ¥': predicted x value

SHW: show statistics values —

INT: integer
FRC: fraction
R#: random number

NUM
numeric
functions

END: round internat value
| SGN: signum

PF: prime factors
ABS: absolute value

REG: list registers
LIST PGM: list program————

| CLR: clear statistics registers 4 US1: 1-variable statistics

CS2: 2ovariable statistics

(1-VARIABLE)

n: number of points
Sx: sum of x's

Sxx: sum of x's
Lfr: last frequency
Lx: last x entered

(2-VARIABLE)

n: number of points
Sy:sumof y's

Syy: sum of y*'s

Ly: last y entered
Sxy:sum of xy's
Sx: sum of x's

Sxx: sum of x*'s
Lfr: last frequency

| INV R#: random number generator seed

LCM: least common multiple/greatest common divisor

| 1st: start at first step

PC: start at current step

PO start search at current
step

| LBL: tist program Iﬂh.eLq‘—J ist: start search at first step
{ ST: list caleulator status

(continued)
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System Menus (Continued)

| GET: load program or data from files

| INV GET: 'lu:Ld j;:u'-::rmﬂm or data from RAM cartridge (program
only

PUT: save program or data in files

INV PUT: save program or data in RAM cartridge (program

only)

| DF: delete specified file

FILES INV DF: delete specified file in RAM cartridge (program only)

CAT: show catalog of directory

INV CAT: show catalog of RAM cartridge (program only)

CD: clear all files in directory

| INV CDx: clearall files in RAM cartridge (program only)

| NAM.: rename a RAM cartridge

RD: read from tape
TAP: tape storage functions —| WRT: write to tape
VFY: verify tape

| | DEV: set printer device #
/O i PRT: printer setup WID: set print width
WB: word break on
INV WB: word break off

CIOx:; call 'O subroutine
KW: key wait

[F>: if greater than
ANV IF>: if less than or equal

IF<: if less than

INV IF<: if greater than or equal
TESTS IF=: if equal
conditional | INV IF = if not equal
tests DSZ: decrement and skip if zero

| INV DSZ: decrement and skip if not zero
| Y/N: yes/no input test
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RUN

LEARN ——

PART

ESC: escape

| 1st: show first step

PC: show current step
END: show last step
ESC: escape

PS: specify program steps
REG: specify registers

FIL: specify file space

SET: accept current setting
ESC: escape

YES: set all defaults

HELP ——{ NO: set selected defaults

FLAGS —

FUNC—

ESC: escape

| CLR: clear flags

SF: set flag

- RF: reset flag

| TF: test for flag set

| INV TF: test for flag reset

| QAD: quadratic equations
| CUB: cubic equations

extended
functions

SYS: system functions

PGM: run program in program memory
 MEM: run program from file space
MTH, STA, or NEW: run program in named cartridge*

STB: store byte

RCB: recall byte

SBA: call assembly language
subroutine

* The name may be the name of a library cartridge or a
name assigned to a Constant Memory™ cartridge.
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Accuracy Information

The calculator maintains values internally to greater
accuracy than the values it displays. Occasionally, the
difference between a displayed number and its internal value
can produce unexpecied respils

Numeric
Accuracy

A-§

Any displayed number is a rounded representation of an
internally stored 13-digit value. This internal value, not
the displayed number, is used during calculations.

The additional digits kept internally are referred to as
‘“‘guard digits.”" Although you can usually disregard
these digits, they can be important in interpreting
unexpected results,

As an example of the effect of guard digits, it is possible
for an expression equal to zero to produce a nonzero
result (forexample 1 =3x3 - 1).

Press o 3 } Display
L AR E 3333333333
3|=]1[=| -1 -13

Differences in guard digits are especially important if
yvou write a program that compares two values for
equality.

If vou suspect these differences are responsible for an
unexpected result of a comparison, use the ROUND
numeric function before making the comparison. This
sets the internal value of the number to the value shown
in the display.
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Internal
Values

The 13 digits of the mantissa are displayed when you use
the [2nd] [ 13¢] key sequence.

All the digits of the internal value are shown in the
unformatted mode (a selection of [CONV] ¢BAS)). An
unformatted number has three parts:

» The left 13 digits are the base 10 mantissa with the
decimal implied after the first digit.

> The 14th digit conveys the sign of both the mantissa
and the exponent. (Because the signs are indicated by
a digit, the [+/-] key has no effect in this mode.)

Mantissa Sign Exponent Sign Sig:ﬁ algll'
+ Sl - 0
. : it .4 d
+ = s = 3 A
- - C

» The last two digits are the exponent of scientific
notation,

The main use of the unformatted mode is the entry of

hexadecimal values for C10 (call 1/'O) instead of numeric
calculations.
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Number Limits

The range of numbers that can be displayed depends on the
display format in use. This table lists the allowable range of
numbers for each format.

Bis play Format Allowable Range
Standard notation - 9999999999 to - 0. ﬂﬂﬂﬂﬂﬂﬂﬂl
Zero
0, ﬂ'ﬂ'ﬂﬂﬂﬂﬂﬂl to 9999999999
Scientific or - 9.999999 x 10 to - 1 x 10~

engineering notation zero
1% il.':-'”t.oﬂ 900999 x 109

Hexadecimal, - FFFFFFFFFF to FFFFFFFFFF
Octal TN o TTTTTTITTT
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Use this list of items to find a topic of reference. Also see the
Key Index inside the front cover.

A
Absolute value, 2-32
Accuracy information, A-8
Addressing

alphabetic, 5-6

indirect, 5-6

long-form, 5-6

short-form, 5-6
Advancing paper, 6-6
Algebraic hierarchy, 2-4
Algebraic Operating System, 2-3
Alpha mode characters, 1-10
Alphanumeric display, 1-8
Angle

conversions, 4-8

mode, 2-20

units, 2-20
Antilogarithms, 2-26
AOS™ feature, 2-3
APD™ feature, 1-5
Arccosine, 2-24
Arcsine, 2-20
Arctangent, 2-20
Arithmetic operations, 2=16
Arrows, right and left, 1-8
Audit trail, 1-8
Automatic Power Down, 1-b

B
Bases, number, 4-12
Battery replacement, 1-2

C

Cartridge port, ix

Cartridge, RAM, viii

Cassette recorder, ix

Changing display formats, 2-12

Changing the sign of a number, 2-8

Clearing

calculator, 2-9

entries, 2-9

function key labels, 2-9

memory, 2-9

programs, 2-5

statistics registers, 3-4
Combinations, 2-25
Common

divisors, 2-31

logarithms, 2-26

multiples, 2-31
Constant memory, viil
Contrast, adjusting display, vil
Conversions

angle, 4-8

base 4-12

degree format, 4-6

keys, 4-2

metric, 4-4

polar/rectangular, 4-10
Correcting entry errors, 2-10
Correlation coefficient, 3-14
Cosine, 2-20
Cubic equations, 2-37

3]
Data entry keys, 2-8
Decimal

fixed, 2-14

floating, 2-14

key, 2-8

mode, 4-13
Decimal point, 2-8
Decrementing registers, 5-10
Default settings, 1-5, A-2
Definable functions, 1=11

Reference Information
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D (Continued)
Degrees, 2-20
decimal, 4-6
minutes/seconds, 4-6
to radians, grads conversion, 4-8
Difficulty, in case of, B-1
Digits, 2-8
Display
adjusting the contrast, vii
alphanumeric, -8
arcas, 1-6
formats, 2-12
function key labels, 1-9
register, 1-16, 2-14
status indicators, 1-7
Divisors, greatest common, 2-31

E
EE notation, 2-12
Entering
alpha, 1-10
decimals, 2-8
digits, 2-8
pi, 2-8
scientific notation, 2-8, 2-15
sign, 2-8
Equations
cubic, 2-37
guadratic, 2-35
Error
correcting, 2-10
messages, B-4
reasons for, B-2
Exchange
display and a memory, 5-11
display and ¢, 3-10, 4=10, 5-7
Exponents, 2-8, 2-12
Extended functions
cubic equations, 2-37
quadratic equations, 2-35
system, 2-34

A=12 Reference Information

F
Factorial, 2-24
Factors, prime, 2-30
Fields, 1-10,2-9, 5-6
Files, 5-3
Fixed place, 2-14
Flags, A-3, A-4
Floating decimal place, 2-14
Format, display, 2-12
Fractional portion, 2-28
Frequency function, 3-5, 3-10
Functions
absolute, 2-32
cubic, 2-35
definable kevs, 1-11
extended, 2-34
inverse, 1-11
numeric, 2-27
primary key, 1-10
quadratic, 2-37
second key, 1-10
signum, 2-32
system, 2-34

G
Grads, 2-20
Grads to degrees,

radians conversion, 4-8
Greatest common divisor, 2-31
Guard digits, A-8

H

HALT, 5-13

HELP function, 1-14
Hexadecimal mode, 4-13
Hyperbolic operations, 2-22



|

Incrementing registers, 5=10
Indicators, status, 1-6
INPUTOUTPUT (1/0) menu, 6-3
Integer portion, 2-28

Intercept, 3-14

Internal values, A-9

Inverse hyperbolic functions, 2-22
Inverse trig functions, 2-20

K
Key, definable function, 1-11

L
Least common multiple, 2-31
Limits, A-10
Linear regression, 3~14
Line width, 6-5
Listing
calculator status, 5-13
data registers, 512
labels, H-12
program, H-12
LIST menu, 6-3
Logarithms
common, 2-26
natural, 2-26

M

Mantissa, 2-12
Manuals, vi

Math keys, 2-2
Mean, 3-3, 3-6,3-11

Memory
arithmetic, 5-8
constant, vili
keys, H-2
partition, viii, 1-14
Lypes, 5-3
Menus, 2-12
Messages
error, B-4
temporary, 1-8
Metric conversion, 4-4
Modes
decimal, 4-13
hexadecimal, 4-13
mt 4" l3
two's complement, 4-14
unformatted, 4-14
Muitiples, ieast common, 2-31

N
Natural logarithms, 2-26
Negative numbers, 2-8
Normal limits, A-140
Normal mode, 1-4
Notation
engineering, 2-12
scientific, 2-12
standard, 2-12
Number bases, 4-12
Number conversions
decimal, hexadecimal, octal, 4-13
dms/dd, 4-6
polar/rectangular, 4-10
Numeric accuracy, A~-8
Numeric display register, 1-16

O

Octal mode, 4-13

On and off, 1-4
One-variable statistics, 3-5
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P
Parameter settings, 1-14
Parentheses, 2-6
Partitioning, viii, 1-14
Pending operations, 2-3
Peripheral port, ix
Permutations, 2-25
Pi, 2-8
Polar/rectangular conversions, 2-38
Port, cartridge, ix
Port, peripheral, ix
Powers and roots, 2-18
Primary functions, 1-10
Prime factors, 2-30
Printer
device number, 6-4
format, 6=5H
operation keys, 6-2
Printing
calculator status, 6-9
codes, 6-0
display contents, 6-6
program instructions, 6-14Q
program labels, 611
register contents, 6-8
Print width, 6-5
Priority of operations, 2-4

Q
Quadratic equations, 2-356

R

Radians, 2-20

RAM cartridge, viil

Random numbers, 2-33

Recalling data, 5-5

Reciprocal, 2-17

Rectangular/polar conversions, 4-10

A-14 Reference Information

Registers
addressing, 5-6
arithmetic, 5-8
clearing, 5-4
incrementing, 5=10
numeric display, 1-16
storing, H-5
Regression, linear, 3-14
Reset button, 2-8
Resetting
all parameters, 1-14, A-2
selected parameters, 1-16, A-2
Roots
cubic equation, 2-37
quadratic equation, 2-35
square, 2-17
universal, 2-18
Rounding, 2-14, 2-28

S

Scientific notation

definition, 2-9

keys, 2-8

using, 2-10
Second functions, 1-10
Service information, B-11
Show statistics registers, 3-7, 3-12
Sign of a number, changing, 2-8
Signum functions, 2-32
Sine, 2-2()
Slope, 3-14
Square, 2-17
Square root, 2-17
Standard deviation, 3-3, 3-6, 3-11
Statistics

keys, 3-2

menu, 3-3

registers, 3-4
Status indicators, 1-6, 1-7
Status, listing, 5-13
Stopping a listing, 5-13
Storing data, 5-5



S (Continued)

Summing ([E+] key), 3-5
Swap, 5=T

Svstem functions, 2-34
System menus, 1-12, A-4
System parameters, A-2

-
Tangent, 2-20

Technical assistance, B-10
Temporary storage, 5-7

Thirteen digits, A-§

Trace mode, 6=7

t-register, 3-10, 4-10, 5-T
Trend-line analysis, 3-16
Trigonometric functions, 2-20
Turning calculator on and off, 1-4
Two's complement, 4~-14
Two-variable statistics, 3- 18

U
Universal powers and roots, 2-18
Using printer power, 6-7

W
Warranty, A-16
Word break, 6-5
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General Difficulties

The Information in this section may be useful if your
calculator does not function proparly. If the suggested
solutlon does not correct the problem, refer to “'Saervice
Information” on page B8-10.

—— - —a ———— .

Ditficulty Suggested Solution
An error message Refer to the list of error messages beginning
appears in the display. on page B-4. If a solution is not found:

a. Use the HELP function. See *'Using the
HELP Function®' in Chapter 1.

b. Press [CLEAR] to clear the calculator. See
“"Clearing the Calculator’ in Chapter 2.

¢. Turn the calculator off and back on. See
“Turning the Calculator On and Off"" in

Chapter 1.
The entire display a. Adjust the contrast control.
is blank when vou
turn the calculator on. b. Check for correct installation of batteries.
¢. Check battery condition.
Information in the a. Press |ON]|. The Automatic Power Down
display disappears. feature may have turned the calculator

off.
b. Check battery condition.
Information is displayed, Check RUN indicator. (Program may be in

but calculator does not progress.) Press |[BREAK| or [HALT).
respond to keystrokes,
Calculator will not go a., Cancel alpha mode, if active.
into learn mode. |
b. Check for program size of zero.
Calculations produce a. Check for display rounding caused by
unexpected results, the current decimal fix setting.
b. Check for HEX or OCT mode (using the
key).
¢. Referto '‘Accuracy Information'” on page
A-8.
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Difficulty Suggested Solution
Printer does not print. a. Make sure printer is properly connected.
b. Make sure printer device number matches
that of printer (using [LO] (PRT> (DEV}).
The PC-324 device numberis 12,
Printer does not use Set page width to match printer (using

full page width when
printing.

(0] ¢<PRT? <WID?>). The PC-324 page width has
a default width of 24 characters,

Printer does not stop
printing.

a. Press [BREAK] or [HALT]. (Program may
be running.)

b. Make sure trace mode is turned off (using

[INV] [2nd] [TRACE]).

Any other difficulty

that does not display
an error message

a. Use the HELP function. See **Using
the HELP Function™ in Chapter 1 for
instructions.

b, Listthe calculator status. See "'Listing'" in
Chapter 5 for instructions,

¢. Clear the calculator. See *‘Clearing the
Calculator™ in Chapter 2 for instructions.

d. Turn the calculator off and back on. See
“Turning the Calculator On and Off"" in
Chapter 1 for instructions.,

e, Reset the calculator. See ““Turning the
Calculator On and Off"" in Chapter 1 for
instructions.

In Case of Difficulty B-3



Error Messages

When an error condition occurs, the ERROR status indicator
shows in the display, accompanied by an error message. This
table lists messages, alphabetically, that you may encounter
when using the T1-85. The error number is included, although
it is not displayed, to help you identify error numbers you
might see when you use the [LiST] (ST) (status) function.

Error Message Possible Cause
AOSSTACK FULL(3) a. Exceeded the limit of eight pending
math operations
b. Exceeded the limit of 15 levels of
parEcheses
CASSETTE ERROR(17) a. Nofilesonthe tape

b, Invalid file header on the tape

. No cassette recorder or cassette
interface attached

DID NOT VERIFY (18) File on tape does not match the data in
memory

ERRORIN DATA (18) Both copies of data on the tape are bad

FILES IN USE(14} Attempted to partition already occupied
file space as program memory or data
registers
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Error Message
ILLEGAL FIELD (7)

Pmsi:ﬂa Cause

a.,

Most significant digit of the SBA field
is zero or greater than six

Register specified for indirect
addressing contains a value with an
exponent greater than three (STB,
RCB, SF, RF, TF, WID, COL, CHR,
FiX, DEV, SBA, or SHW)

Exceeded 99 for the SF, RF, or TF
field

Exceeded 80 or entered O for the COL
or WID field

. Exceeded 2565 for the CHR lield

Exceeded 9 for the FIX field

Exceeded 255 or entered 0 for the
DEV field

Exceeded 8 for the SHW field
Entered a non-ASCIH field for NAM.

PUT.  GET, DF, DFN, DFA, SBL, RD,
WRT, VFY, or GTL

INADEQUATE SPACE (20)

Attempted the PUT function when
not enough room is in the directory

Attempted the GET or RD function
when not enough room is in the
partition

. Requested too many program steps or

registers in the partition

{continued)
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Error Messages (Continued)

Error Message

Possible Cau s-e-

INVALID ADDRESS (8)

a.

Addressed a program ste;largé; than
the current partitioning

. Attempted to direct program

execution past the end of program
memory

. Main memory or file address is

specified with HEX digits

e ——

INVALID ARGUMENT (2)

Attempted to take the common or
natural logarithm of a number less
than or equal to zero

. Attempted to take the square root of a

negative number

. Attempted to raise a negative number

1o a power other than positive or
negative integers

. Attempted to determine the root of a

negative number

Attempted to take the arcsine or
arccosine of a number greater than 1
or less than - 1

Attempted to take the sine, cosine, or
tangent of an angle greater than
n/2 x 10" radians

. Attempted to take the hyperbolic

arccosine of a value less than 1

Attempted to take the hyperbolic
arctangent of a value greater than 1,
less than - 1, orequaito + 1
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Error Message
INVALID DIR/FILE (12)

Possible Cause

.

b.

Failed to find specified file (RUN,
SBA, GET, F1-F5, RTN, etc.)

Failed to find specified directory
(RUN, SBA, etc.)

. Directory PGM or library cartridge

name was specified in the alpha
register and used for SBA 6xx

. Attempted to rename a module with

no RAM cartridge in the port

No program files in chosen directory
for RUN function

No directory present for file functions
(PUT, GET, CD, NAM, CAT, or DF)

Used ** + "' as the first character in a
program file name

INVALID ENTRY (13)

e.

. Attempted an illegal factorial

operation (factorials operate only on
positive whole integers, zero, and
positive and negative half integers)

Attempted to store a number greater
than 255 with the STB function

. Requested more than 6200 file bytes

when partitioning

. Specified a negative value or zero for

PUT or WRT register file

Attempted to use the nPr, nCr, LCM,
or PF functions for input other than
positive integers

(continued)
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Error Messages (Continued)

Error Message Possible Cause
INVALID REGISTER {9) a. Attempted to address a data memory

outside the current partitioning

b. Attempted to PUT or WRT a data file
larger than the current data memory
partitioning

¢. Most significant digit of a four-digit
register addressisnot 0, 2, 3, or 6

d. Attempted to access a system register
outside the range 0-139

e. Specified the last user register or
system registers (=16 for C10

f. Attempted STA or RCA within the
last nine user registers or within the
first 16 or last nine system registers

INVALID SEQUENCE (8) a. Attempted SBA 5— outside a library
cartridge

b. Attempted RCB with an address in
the system ROM

c. Attempted to use a flag greater than
15 outside a program or system mode

'O ERROR nnn (4) Return status from CIO is not (0. Actual
status returned is nnn.

LABEL NOT FOUND(11) Addressed a label that does not exist in
current program (can be file or program
memory)

MORE DATA IN PGM (21) File on tape verified correctly, hﬁt there
was more data in program memory after
verified amount

NODATA FOUND(5) Attempted to store an empty program
file to directory or tape
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Error Message

FPossible Cause

NOSOLUTION (15)

a. Attempted to compute mean when
there are zero or fewer points

b. Attempted to compute standard
deviation, r, m-b, X', or v’ when there
are one or fewer points

¢. Attempted 1o compute X' when slope
is Zero

d. Computed the correlation coefficient
of a data set with a zero or infinite

slope

OVERFLOW (1)

a. Calculated a result that exceeds the
numeric range of the calculator

b. Divided by zero
¢. Raised zeroto a power less than zero

d. Attempted to calculate the tangent of
90°or270°, n/2 or 3n/2 radians, 100 or
300 grads, or their rotational
multiples, such as 450°

e. Attempted to take the factorial of a
number larger than 69.5

SBR STACK FULL(10)

Exceeded the limit of eigﬁ nested
suhmut.infﬁ

WRONG FILE FOUND (16)

Found a file on the tape other than the
one specified

L R

Although not an error message, this
indicates you tried to convert a number
from decimal to octal or hexadecimal
which is too large to be displayed
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Service Information

If the solutions suggested by “General Ditficulties” and
“Error Messages' do nol correct a problem you may have
with your calculator, please call or write Consumer Relations
to discuss the problem.

ForServiceand  If you have questions about service or the general use of
General your calculator, please call Consumer Relations at:
information

1-806-T47-1882,

Please note that this is a toll call, and collect calls are not
accepted.

You may also write to the following address:

Texas Instruments Incorporated
Consumer Relations

P.0. Box 53

Lubbock, Texas 79408

Please contact Consumer Relations:

= Before returning the calculator for service.

» For general information about using the calculator.
For Technical If you have technical questions about the operation of
information the product or programming applications, call

1-806-T41-2663. We regret that we cannot accept

collect calls at this number. As an alternative, you can

write Consumer Relations at the address given above.

Express Service  Texas Instruments offers an express service option for
fast return delivery. Please call Consumer Relations for

information,
Calculator If you are unable to purchase calculator accessories
Accessories (such as carrying cases or adapters) from your local

dealer, you may order them from Texas Instruments.
Please call Consumer Relations for information.

B-10 InCase of Difficulty



Returning Your
Calculator for
Service

In-Warranty
Service

Qut-of-Warranty
Service

Toxas Instruments
Service
Facilities

A defective calculator will be either repaired or replaced
with the same or comparable reconditioned model (at
TI's option) when it is returned, postage prepaid, to a
Texas Instruments Service Facility.

Texas Instruments cannot assume responsibility for loss
or damage during incoming shipment. For your
protection, carefully package the caleulator for
shipment and insure it with the carrier. Be sure to
enclose the following items in the package:

= Your full return address

= Any accessories related to the problem

= A note describing the problem you experienced

» A copy of your sales receipt or other proof of
purchase to determine warranty status

Please ship the calculator postage prepaid; C.0.D
shipments cannot be accepted.

For a calculator covered under the warranty period, no
charge is made for service.

A flat-rate charge by model is made for out-of-warranty
service, To obtain the service charge for a particular
model, call Consumer Relations before returning the
product for service. (We cannot hold products in the
Service Facility while providing charge information.)

LU.S. Residents U.S. Residents

(U.S. Postal Service) (other carriers)
Texas Instruments Texas Instruments
P.0. Box 2500 23056 N. University
Lubbock, Texas 79408 Lubbock, Texas 79415
Canadian Residents Only

Texas Instruments

41 Shelley Road

Richmond Hill, Ontario LAC 5G4
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One-Year Limited Warranty

This Texas Instruments electronic calculator warranty
@xtends to the originagl consumer purchaser of the product.

Warranty
Duration

Warranty

Coverage

Warranty
Disclaimers

Legal Remedies

Warranty
Performance

This calculator is warranted to the original consumer
purchaser for a period of one (1) year from the original
purchase date.

This calculator is warranted against defective materials
or workmanship. This warranty is void if the product
has been damaged by accident, unreasonable use,
neglect, improper service, or other causes not
arising out of defects in material or workmanship.

Any implied warranties arising out of this sale,
including but not limited to the implied warranties
of merchantability and fitness for a particular
purpose, are limited in duration to the above one-
year period. Texas Instruments shall not be liable for
loss of use of the calculator or other incidental or
consequential costs, expenses, or damages incurred
by the consumer or any other user.

Some states do not allow the exclusion or limitations of
implied warranties or consequential damages, so the
above limitations or exclusions may not apply to you,

This warranty gives vou specific legal rights, and you
may also have other rights that vary from state to state.

During the above one-year warranty period, your
defective calculator will either be repaired or replaced
with a reconditioned comparable model (at TI's option)
when the product is returned, postage prepaid, to a
Texas Instruments Service Facility.

The repaired or replacement calculator will be in
warranty for the remainder of the original warranty
period or for six months, whichever is longer. Other than
the postage requirement, no charge will be made for
such repair or repiacement.

Texas Instruments strongly recommends that you insure
the product for value prior to mailing.
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