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CAUTION

Your TI57-Il has constant memory even when the calculator is turned
off so that it remembers:

— The memory partition of the calculator
— Programs stored in memory
— Numbers stored in data memories and in the t-register

If you experience any problem, the following sequence will re-initialize the
calculator for you.

ion/Cljonc)(2na ) (D 7 (20d ) SN (2nd ) (EKH(20d ) G 1 loN/C)

If you cannot get into the "LEARN’’ mode, change the memory partition
with the following key sequence:

(2nd| G ™, M being the number of data memories you need (m = 6)

Texas Instruments reserves the right to make changes in materials and
specifications without notice.

©® TEXASINSTRUMENTS 1984




o+
TABLE OF CONTENTS

InErodugtion oo R e R TR e s B

EXAMPLE
iti luate a function. Chapter I — Using your TI57-1l as a scientific calculator. ................... 7
Writing a program to eva IOEPOTUCTION icssimiussinisonni s 50 6o RS S AR ST Ao T 7
Section 1 — Keyboard and Display Basics.........cooocviivniiniiniiiininnnns ;]
PROBLEM The Keyhoard. qcowasnmmisusainemia s s 8
: . _ B SO U o 5.8, 0000 5 TR A b AT AT ST T A (R ST S 5 9
Plot the curve y =log (x?) for integer values of x, starting at x=1. DispI:v :rndicators ................................................................. 9
DISHIEV THOERHIEN.. oo rdranrnisa b B S T S DS b e 10
" APD™ Automatic POWEr DOWN...........vuviieiiiieiiiiiiaieeeneicrinerannns 10

Section 2 — Data Entry keys
[0] — 9 — Digitkeys
e | =] — Decimal point key
v [+~] — Change sign key
2nd ) @EB — Pi key
foniel — Clear key ..
+7], =1, X1, r] E - Arlthmetlc keys
, ; » . - | AQS™ Algebraic Operating System
/ 4 2 Y . Fd 0 ) — PEIGTIEDRSEE KBS oy sossersims s st ausnsaeeisiny
| DN IR O b s TR S S S s e
[FE) . SCIRITRIRENOTATDI KBV s irmissms iy sas s s ooy
i (2nd | BN — Fix Decimal KeY....ccoovreriiueiniinnninnineininrnnannanes
'| Section 3 — Algebraic keys ........
! %), (7], [¥=] — Reciprocal, Square and Square Root kevs ........... 16
PRESS DISPLAY COMMENTS [(¥%], (Inv] [¥%] — Universal Power and ROOtKeyS .........cccevvverrvrnnns 16
(inx;, [fog], (INv](inx], (iNv](leg] — Logarithm
%1 43_(1) Initialize the calculator and AntogarithM KeYS ...u.iumeiiismssmies ssininasssssssiseasivsmssissavesssss
— St Introduce the program (znd) IESl — Factorial key
(870) 0= (=) 31 02 inside the calculator [2na] [ESB. (2na! [, (2nd] @3 — Number Portion keys ................... 18
&= 85 05  memory - [ORG), (INV] (DRG], (2nd) CEI, (INV)(znd) GEER— Degree,
0 (=) 21 08 i Radiahs and Grad KeVs oo s s min i s meieiaas s 19
0 | (S, (), (5, () (o), () 5), (R0 —
1 0 y (0) | Trigonometric Iﬂs s 19
0.60206 y (1) (20 EIEB, (INV ] (2nd | E2XD
0.9542425 y (2} — Degrees/Minutes/Seconds
5 to Decimal Degrees Conversion KeYSs ..........coevvevinieiernennnerinennannns 20
(2nd) G, (inv)(20d ] — Polar/Rectangular
CONVEISION KBYS ..oviiniiiiiieeieiiet et itsesaiseaniaassianssnssssnsnssssssssnses 21
Section 4 — Memory Operations ..........ccc.ccoveieviiiinienninsssineniaenann. 22
[2nd JEM — Memory Partition KeY .......coecevneevvevrinerininniieerinnenn. 23
[(BTO)M — S1OTE MEMOLY KBY ..iiiciuiicieiiniisarsrninmasrasassonsaninsnsssnsoss
[REL)M — Recall MemOry KBY ...c....iccirissiissrsssssinsssnnsinsasssnisssnsasn
[EXclm — Exchange Memory Key ..........ccoocvvveiineriinninnnnns
[2nd | [EX} — Clear Memories keys

Hold down to stop the execution.




TABLE OF CONTENTS

MemOory ArthMELIC «.oo.uuierresseerrirnn s s
E1Y — Exchange With t K@Y .....cooernieimiiisimsssmsin e
(B — Clear t-regISter ....ooumiminrnreiirssss s

Chapterl — Using your TI57-Il 858 COMPUIET .oocvvririmrrrmrmeemenninnses
IVEEOAUGTION vevvevrereerensersnnnerressasssrearaestat e snns s ssns st anasassisrasrens
Section 1 — Writing @ ProOGram .....oooeerrrmmresimnsnmnmessn

— LeAM KBY cvvverernriniaissnnsansrrennnnassn
— RSOt KBY .rvvvrsisoruesrsraanasrirssnsanenans

— RUN/SIOP KOY ..vvofivrisiiissmsnrssrsrssmnssmnanssmsannmssssssinisssanss
(Znd) EEE) — PAUSE KEY ..oooviveerinieeieiiiiiiiiriiie e
(zna)IEEB — Clear ProgramKey .........ccoivevouieriessesiccnissnioniniennn
KEY COOBS .oevneiiiiiiniiiriiniieessineaesiiia s srsss s snssa s e et e st s e

Merged Instruction codes .
Section 2 — Editing a program ...........

, (88T) — Single Step and Back Step keys ..........................
()P — Delete Key ..oc.ocoviiiiiiiiiiiiiiiiian st
Automatic Step INSertion ..........ccvvrivrrreeiii i
Modifying @ program StEP ........coceiiruimmmnirriiriasssirsas s
Section 3 — Partitioning the MemMOrY ......cc.ccovviviaeeaaiisrmsrrine:
() B m — Memory Partition key ...
(inv)(2nd) BX — Display Current Partitioning ...........coociiinninnnnne.
Section 4 — Branching INStrUCtIONS ........ccvviiiiiiniiiiiisa
[BBL) N — LAbEIKEY ...ooviiiiinnriririinieimnirainis st
N — GotoKBY .iiioiiiiiiimisnmniriisame i ssiririnsaps i
Section 5 — Conditional Transfers ......cc.oooereiiiiin

(2d) £, (2nd) £, (V) (2n0) EED
l:jC]- — Comparison keys ..
Section 6 — Subroutines .. RPN 0 R SR
(2nd) @R 0 — Call Subroutlne ke\,ur
(1nv)(2na) A — Subroutine Return kt:a\,nr
Section 7 — Building Loops ..

(zw) (¥ — Decrement and Sknp on Zero key
(i) (2 )8 — Decrement and Skip if not Zero key sequence .......
Section B — CONCIUISION ...cvviririiiiaierermriiarrinrrrnr s
Steps in writingaprogram
Debugging @ PrOGram .......occrcuriimmsrsessssmssinasasiannmsssatans s

e 38
e 4
.41

-1
.. 44

.. 44

46
46
46
47

TABLE OF CONTENTS TN

Chapter I — APPHCAtIONS ........vvvuienrinirnsiiineisieiie i casesnesssaereenanenns

1:

W~ e WN

STAtiSTICAl ANGIYSIS ..uvvueivriiieeirieiie i eee e it raa e et eentensernsenes
. Combinations and Permutations
. Hyperbolic FUNCHIONS ..iiiiiiiiieiininieee s ninaesieererenean i eaessseneness
. Inverse Hyperbolic FUNCLIONS .....c..oevieieiinieieieieeci e eceeneneaaae
. QUAdratic EQUALIONS .....vvvvieirieiuerssrsnrenrraneenarrsessesssssassrensennsean

B (P13 To (TeTa T o1 To T o =T
. Limit of a function
B[] e L ET0)) 1 R

Appendices

A.

moOw

Error EOndIONS o s A A ST AR AT e P TRy Tl
Accuracy INfOrMAtION .......ccociieeeiiiiviieierieecersnincesrrsssersssessssssrsssenses B3
. Keycodes in numeric order
Summary of CleariNng KBYS ........ovvvviiiiiieunriiereeinscaseasrsessinssnrerneennes. 06
Service and warranty information ............cccoeeeiiiieieaiiiiiniiarnernnannn... 66

........................................................... 65

Incase of difficulty .......ccocciriiiiieiiiiiiii s ceeverrneaneanen, BB
Battery Replacement ..........cocvvviieiierieeneirniereaneeniernsenscssesssasneess BT
One-Year limited Warranty ..........coveuviiinirneenerenneriersernannrsnennrnss 68
SUGGEEtIINE S S N M8 K b saeean srenrensansnssrarasassasnasssssssnsinss 5




el

INTRODUCTION

Why a programmable calculator?

What does programming a computer mean?
Quite simply it's the action carried out in giving it a task to perform for us.

What knowledge is required in order to program?

First, we have to know how to complete the task ourselves, then under-
stand the structure of the machihe and finally write the task in the language
of the machine in order that it can successfully understand and execute the
task. A calculator, like a computer, is '"fast’”’ but “'stupid’’. Everything has
to be explained to it, even stages that appear evident to us, because the
calculator works in a step by step logical manner.

But what is the difference between a computer and a programmable
calculator?

Both have the same structure and follow the same rules of use. The main
difference is essentially the size of the internal memory and the number of
instructions that can be used.

Your TIB7-1l offers all the necessary instructions to allow you to perform
_different types of programs and variations, including straight line program-
ming, tests, loops, branching and subroutines. Therefore, it forms a good
support for an introduction to programming. the limit in its memory size and
in the number of instructions is in order to allow focusing on concepts and
organisation. The TI57-Il is therefore a pedagogic tool.

What is a pedagogic tool? .

In learning how to program we first must get acquainted with ‘‘tomorrow
disciplines’’, but also we need to have the capacity to build ‘‘mathematical
entities’’, then to assemble and see how they act.

Mathematics often appears to be a restricted field, dedicated to selected
people, mainly because it is introduced on a too logical and formal way,
neglecting other qualities such as intuition, creativity, esthetic sense...
Solving a problem requires above all a good analysis, but if the analysis
does not lead to the solution, we will have to create elementary ‘‘'mathema-
tical models’’, that are well known, the study of their behaviour will very
often dictate the way to link them to reach the correct solution.

Using a simple program will occasionally lead to an extension of the pro-
blem, opening new unexperimented fields, towards a certain
“perfectionism’’ regarding the machine and ourselves.

The logic aspect is not altered because the calculator is managed with a
strict mathematical logic. Any error is pointed out without mercy by the
machine. However, as it is a machine it will detect the error but will in no
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way make any comment. And that is where pupils have to concentrate to
solve the problem in their program, before a solution can be achieved when
previously in the written solution the error would have been discovered by
the teacher.

Programming a calculator is not only a new technique, it is also ‘‘performing
mathematics in a very live and exciting way’’. Perhaps this is why many
young people (and older people too!) have found writing programs fun, and
perhaps also because they secretly enjoy a sense of revenge upon the
mathematical problems posed, by not only deriving the solutions but also by
understanding the concepts involved in achieving the solution.

Chapter I — Using your TI57-ll as a scientific
calculator.

Introduction

Your‘ TIS7-Il is more than just a programmable calculator. You can ope-
f?‘te it as a powerful scientific calculator, always ready to perform calcula-
tions right from the keyboard.

The TI57-I slide-rule features include:

* AOS™ Algebraic Operating System.
Comprehensive data entry with the number and decimal keys, a Key
and parentheses. Multiplication, division, addition and substraction may
be used with the Algebraic Operating System (which allows the entry of
most problems as they are written) with up to four operations and fifteen
parentheses pending. Results may be stored in up to seven user data
memories. Data may be entered and displayed in standard format (with
the necessary number of decimal places) or in scientific format.

* Mathematical and Scientific Functions.
Mathematical and scientific keys including reciprocal, square, square
_root. universal power and roots, factorial, absolute value, fractional and
integer parts, logarithm in both common and natural form, and all
common trigonometric functions and their inverses for angles measured
in degrees, radians or grads.

* Built-in Conversions:

Conversion keys for polar to rectangular coordinates, degrees/minutes/
seconds to decimal degrees, angular measures units, and the reverse of
each of these.




KEYBOARD AND DISPLAY BASICS

This chapter explains the features and keys listed above, including informa-
tion on why each key is important as well as how it is used.

The sections of the chapter are listed below. If you are familiar with those
basic functions, you may go directly to chapter 2 and get right into pro-
gramming.

Section 1 — Keyboard and display basic.

Section 2 — Data entry keys.

Section 3 — Algebraic keys.

Section 4 — Memory operatlons.

Section 1 — Keyboard and display basics.

This section is a quick explanation of the Basics. Please keep the calculator
with you in order to try each feature as it is presented.

Turn you TI57-Il on with the owg key (at the top right of the keyboard).
A zero appears in the display.
If the: batteries were momentarily removed or replaced, reset the calculator

by pressing onic), owc , (2nd| EHD 7). (2nd) G, (20d) (BN, (BST) and foni

‘THE KEYBOARD.

If you look at the keyboard of the calculator, you will notice that the func-
tions are grouped by subjects (data entry, memory operations, trigonometric
functions, mathematical functions, programming), in order to facilitate loca-
ting a function on the keyboard.

As the calculator has many features, some of its keys have more than one
function. The symbols printed above some of the keys are second func-
tions. To perform one of these functions, you need to press the key
and then press the key for the function you wish to execute. For example,
to calculate the square root of 4.5, enter 4.5 and press (VZ]. To find the
factorial of 5, enter 5 and press EZl . Notice that pressing once
turns on a 2nd indicator in the display, indicating that the next key will
operate as a second function. Pressing the key again will eliminate the
second function operation and reset the 2nd indicator.

’
In this book, keys for first functions are shown with black print on a white
background. Keys with a black background are used to indicate second
functions.

The inverse key — [inv] — also provides additional calculator functions.
When (W) is pressed, the calculator executes the inverse of the function
selected next.

.

NOTE: in cases where you need to use both the [2nd] and [INv] keys, they
may be pressed in any order.

KEYBOARD AND DISPLAY BASICS

THE DISPLAY.

-0365769 %

2ND_INV_RAD GRAD RUN

The displgy §r?ows up to 8 digits plus eventually two digits as an exponent.

Up tn? 8 significant digits can be entered into the calculator at any one time

(entries e_af_ter‘the 8th digit are ignored). However the display register stores

zleven digits internally for use in calculations, rounded off to 8 digits in the
isplay.

Negative numbers are shown with a negative sign immediatly to the left of

the number. !

Turning the calculator off (with the key) and back on (with the fonrg

key) removes the number in the display and any pending calculations. The

contents of the user data memories are not affected.

DISPLAY INDICATORS

Five displays indicators give you some extra information on the status of
your calculator.

Special functions indicators:
2ND and INV indicators will appear whenever the or (INv] key are pres-
sed, to remind you that you will select an inverse or second function. To

qancal the second or inverse function selection, press or (iInv] a second
time.

Angular mode indicators:
Whenever the calculator is turned on, it is always in degree mode. Other
angular modes are indicated by a display indicator: RAD for radian mode
and GRAD for grad mode.

e angular units may be changed with the (DRG] @ 2nd
Thi h - = Ly and
DI" m kevs-

Run mode indicator.

T.he RUN indicator indicates that a program is running. To stop the execu-
tion and reset the indicator, hold down the (ri8) Key.
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DISPLAY MESSAGES

e "CALC'' appears any time your calculator is executing a function. During
calculations, the indicators are displayed and the digits disappear, being
replaced by the "CALC'" message.

« "“ERROR’’ appears any time that an error accurs (for example: division
by zero). The list of the error conditions is given in the APPENDIX A.
Whenever an error occured, press the g key to clear the error mes-
sage. i

APD™ AUTOMATIC POWER DOWN

To conserve power, after 16 to 35 minutes of nonuse the calculator is
automatically powered down through the APD™ feature. However, just tur-
ning it back on allows you to continue in the state the calculator was in,
use the values in the user data memories, and any stored program. Any
pending operations and immediate values are lost. The effect is the same as if
you had pressed the [0FF] key.

NOTE: When the TI57-ll is running a user program, the Automatic Power
Down is disabled in order to allow the execution of very long programs.

Section 2 — Data entry keys.

The following keys are used in entering, removing, and manipulating data to
be used in subsequent calculations.

[0 - (8] — Digit keys

The digit keys allow any number to be entered into the display in a logical
left-to-right order.

[+ — Decimal point key

The calculator operates with a floating decimal point which can be placed
wherever needed. The decimal point is not displayed for integer numbers. A
zero precedes the decimal point for numbers less than one. Zeros trailing
the last significant digit on the right of a decimal point are not displayed
unless the @B key has been used to fix the number of decimal places
displayed.

+/=] — Change sign key. -

Pressing the change sign key instructs the calculator to change the sign of
the displayed value. This allows the use of negative numbers in calcula-
tions.

[2nd) — Pl key.

The (2nd) keys enters the value of pi to 11 significant digits, with a
value of 3.1415926536, the display shows the value of pi rounded to
eight digits, or 3.1415927.
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fonre, — Clear key.

The fonid key is also used to clear entries and operations. If an incorrect
number is entered, press the pwd key and re-enter the number. If an opera-
tion has just been pressed, pressing the fonig key clears all pending opera-
tions and operands. Pressing the fon/c) key twice always clears the display
and all pending operations and operands. The user data memories and pro-
gram registers are not affected.

(], =3, ], (], (=] — Arithmetic keys.

The basic arithmetic operations of addition, subtraction, multiplication and
division are performed with these five keys. The equal key completes all
pending operations and prepares the calculator for new calculations.
Several operations can be combined in one expression and entered into the
calculator as written from left to right. The calculator has a special feature
called the Algebraic Operating System to sort the operations and perform
them in the correct order.

AOS™ ALGEBRAIC OPERATING SYSTEM.
The AOS™ Algebraic Operating System allows entering numbers and com-
bined operations into the calculator in the same order in which they are
written mathematically. Combined operations are performed following the
universally accepted rules of the algebraic hierarchy which assigns priorities
to the various mathematical operations. Without such a fixed set of rules,
expressions with several operations could have more than one correct
interpretation.
For example, the expression

54+ 4x3-2
could have several different results. However, the rules of the algebraic hie-
rarchy state that multiplications and divisions should be performed before
additions and subtractions. Using these priorities, the calculator finds the
correct solution is 15.

The above equation has to be evaluated as: 5 + (4 x 3) — 2.

The complete algebraic hierarchy, in descending order of priority, is:

1. Single variable function keys act immediately on the displayed value.
This includes: square, square root, reciprocal, trigonometric, logarithmic,
exponential, factorial, absolute value, integer, fractional part and
conversion keys.

Universal power and roots keys: [¥%] and [inv] [(J%].

Multiplication and division keys.

Addition and subtraction keys.

The equals key (= ) completes all pending operations.

wAWN
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The keys on the right side of the calculator are positioned to help you to
remember the AOS™ hierarchy.

HEDNEE

Operations with the same priority level are performed left to right.

To illustrate the Algebraic Operating System, consider the following example:

4=-5+7x3x4-2-=

Press Display Comments
lowi/c)fowic) 0 Clear display and pending operations.
4 5 5§ The division is pending.
0.8 The division is performed as the addi-
- tion as a lower priority.
7003 3 The addition and multiplication are
pending.
oA 21 The first multiplication is completed.
4(=) 84.8 The second multiplication, then the

addition are performed. The subtrac-
tion is pending.

2(=) 82.8 The equals sign completes the
calculation.

(1), () — Parentheses keys.

Some calculations require specifying the exact order in which numbers and
operations are to be grouped. Placing a series of numbers and operations in
parentheses indicates that they are to be evaluated first instead of in the
order directed by the normal algebraic hierarchy. Within each set of paren-

theses, the calculator operates according to the rules of algebraic hierarchy.

Use the parentheses if there is any doubt about how the.calculator will
handle an expression.
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Example: 7 x (3 + 4) = 49
Press Display Comments

fonrc) fonic) 0 Clear display and pending
operations.

73X 3 4 7 Addition result, multiplication
pending

(=] 49 Result.

The open parenthesis can also be used to enter a number already in the dis-
play into a new calculation, thus supplying a missing number, as shown in
the following example.

Example: 4 - (4 + 2) = -2

Press Display Comments
@@ 0 Clear display and pending operations
4 =)0 4  Enter the number 4. The open paren-

thesis followed by a causes the 4
to be repeated.
2 =] -2  Answer.

The close parenthesis does not supply a missing number. It does, however,
complete the operation started with the most recent open parenthesis. If no
open parenthesis is pending, the close parenthesis completes all pending
operations.

There are limits to how many operations and associated numbers can be
pending. As many as fifteen parentheses can be open at any one time and
four operations can be pending, but only in the most complex situations will
these limits be approached. If you go beyond these limits, an error message
is displayed.

'You may see equations or expressions written with parentheses used to
indicate implied multiplication:

fZ + 143 + 2) = 15. The calculator does not perform implied multiplica-
tions. You must enter the multiplication sign.

D2E1 X0 3®@E 20=)

Here is an example on using parentheses.
Example:

Evaluete 15+ 9 X =19 _ _ 49392308

(3 + 100 = 7

In prutfle'rns of this type, the calculator must evaluate the entire numerator,
then divide by the entire denominator. To be sure that this takes place, add
an extra set of parentheses around the numerator and demominator.

13
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Press Display Comments

fon:c] fowrci 0 Clear display and pending
operations.

(| 9 (1(X] 17 (8 + 9) displayed.

19 &= (+) —323 The value of the numerator.

OO 30+x 10

OO=) 7000 1.8571429 The value of the
denominator.

=] —173.92308 The result.

DISPLAY FORMATS.

Even though the calculator has a display and entry limit of eight digits, the
internal display register holds calculated results to 11 digits for greater
accuracy in following calculations. The value displayed is rounded to eight
digits.

In addition to the standard eight-digit floating decimal display, there are
several other display formats available to increase the versatility of the cal-
culator.

(€£]) — Scientific Notation Key

Many scientific and engineering calculations involve very large or small
numbers which can be awkward to manipulate. Scientific notation makes
these values easier to handle. Any number can be expressed in scientific
notation as a base value {mantissa) times 10 raised to some power (expo-
nent). For example, the value 1,050,000 is expressed as 1.05 x .108 in
scientific notation. The sign (+ or —) of the exponent indicates where the
decimal point is placed when the number is written in standard form. A
positive exponent indicates that the decimal is shifted to the right to display
the number is standard format, and a negative exponent indicates that it is
shifted to the left. The value of the exponent gives the number of places
the decimal point has to be moved. The following table shows some
numbers expressed in both standard form and scientific notation,

Standard Notation Scientific Notation

6,789 6.789 x 103
.0000000021 2.1 % 10-%
-16,389,043 —-1.6389043 x 107
8.775 8.775 x 10°

Your calculator’s scientific notation allows you to use numbers as small as
+1 x 10-9 and as large as +9.9999999 x 1022, Numbers smaller than
+1 x 10-7 and larger than +9.9999999 x 107 must be entered into the
calculator in scientific notation. If calculations exceed these limits, the
results are automatically displayed in scientific notation.
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To enter a number in scientific notation, first enter the mantissa, pressing
+/=] if it is negative. Press (€€ ] and ‘00’ appears at the right of the dis-
play. Then enter the exponent, pressing if it is negative. If you press a
wrong digit key when entering the exponent, press the correct digits and
the calculator replaces the old digits with the last digits entered.

Example: Suppose you wanted to enter 6.023 x 1023 but accidentally
press the exponent digits in the reverse order.

Press Display Comments
fowcong 0 Clear display and pending operations.
6.023 (ee) 3 6.023 32 The exponent digits are reversed.
3 6.023 23 The new entry shifts the exponents

and corrects the error.

Regardless of how a mantissa is entered in scientific notation, the calculator
normalizes the number, displaying a single digit to the left of the decimal
point, when any function or operation key is pressed.

After pressing the (€€ key, all results are displayed in scientific notation.
To remove the scientific notation format or convert a number to standard
form, press (iInv)(E€ ). Scientific notation is also removed by fong or turning
the calculator off and back on. If the number displayed is outside the range
+1 x 10-7to £9.9999999 x 107, the calculator returns to the stan-
dard format only when a calculated result or entry is in the displayable
range.

Example: Enter 32.5 x 104 in scientific notation and change it to standard
notation.

Press Display Comments
fonicfonic) O Clear display and pending operations
32.5 (&) 4 32.5 04 Entry
(=] ) 3.25 05 Scientific notation
(nv)(EE) 325000 Standard notation

Data entered in standard form may be mixed with data in scientific notation
for quicker calculations. The calculator converts the standard numbers and
displays the results in scientific notation.

Example: 3.2 x 10% + 12575.321 = 15775.321

Press Display Comments
o] Clear display and pending
operations
3.2k 3 3.2 03 Enter first number
(#) 12575.321 12575.321 Add second number
=) 1.56775321 04 Result in scientific notation
(inv) (EE ) 16775.321 Convert result to standard notation
15
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[2ndE@3n — Fix Decimal Key

In some calculations you may wish to display a fixed number of digits follo-
wing the decimal point in standard, or scientific notation. Pressing

(2nd) (8 n directs the calculator to round the display to n decimal places.
The internal display register still retains the full 11 digits accuracy for use in
subsequent calculations.

Fixed decimal format can be used in conjunction with scientific notation. In
that case, (2nd) i n sets the number of decimal places displayed in the
mantissa.

If the calculator is in the ﬁxed-decir'nal format and a calculated result exceeds
+9.9999999 x 107 or goes below +1 x 10-7, the display automatically
converts to scientific notation and the fixed-decimal format is ignored. The
display returns to the fixed-decimal format when scientific notation is no
longer necessary.

Reset the calculator to the floating decimal point with (inv](2nd) (.
(2nd) (@& ), (2na) @B 3 ). or by turning the calculator off and back on.

Example:

Press Display
fonigfowic) 0.
() B 3.1415927
(2nd) (D 2 3.14
(2nd) EED 4 3.1416
(nv][(z2na | (D 3.1415927

Section 3 — Algebraic keys.

In this section you will get acquainted will the powerful algebraic functions
included in your TI57-Il .

NOTE: Limits on the range and accuracy of these keys are discussed in the
appendix. Values out of the range cause the display of an ERROR message.

&, (X7, — Reciprocal, Square and Square root keys.

These three keys act immediately on the number in the display (x), and do
not affect pending calculations.

[¥% ) divides the displayed number into one.

(x7) calculates the square of the displayed number, multiplying it by itself.
(V%) calculates the square root of the number in the display. The square
root of a number (x) is labeled \/x and is such that \/x times \/x equals x.
The number in the display must be positive.

(¥=), (W] (%) — Universal Power and Root Keys

(¥%] is the universal power key. It raises any positive number to any power.
To use this key:
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* Enter the number to be raised to a power (*'y"').

* Press [¥%].

* Enter the pawer (“'x').

* Press [= |
Example: Calculate 3.189747343

Press Display Comments

fonic)fonre) O Clear display and pending operation.
3.1897 [yT] 3.1897 “'y” value.
4.7343 4.7343 'x" value.
=] 242.60674 Result: "'y*'.

(nv)[(¥=] is the universal root sequence. It allows you to take any root of
any positive number ( */y). To use this key:

* Enter the number to take the root of (“'y"')
* Press [NV [ ¥* |
* Enter the root to be taken (''x"’)

® Press (= |

Example: Calculate 387" \/ 21.496

Press Display Comments
fon/clionic| 0 Clear display and

pending operations

21.496 [inv][¥T] 21.496 'y’ value

3.871 3.871  'x'" value

=] 2.2089685 Result :jV

NOTE: See appendix B for accuracy information.

Remember that [¥%] and (iNnv])(¥%) have the higher priority in the AOS™ hie-
rarchy. Consider the following example:
4 + 6 x 2°+7 = 10.857143

Press Display Comments
fonicjfonig 0]
fa+) 4
e JX]) 6 Addition is pending.
2107 2  Addition and multiplication are pending
@3(=) 48 [¥%] and multiplication are executed.
7= 10.857143 [= completes the calculation.
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inx), (7o), (INV](inx_, (NV](og] — Logarithm gnd antilogarnhm koy:. )
Logarithms are mathematical functions used in a v_rarlety of technical an
theoretical calculations. In addition, they form an important part of n-!any
mathematical ‘‘models’’ of natural phenomena. The loganthm keys gl\m‘ .
immediate access to the “'log”’ of any number without having to locate it in

ALGEBRAIC KEYS

a table.

(inz | — The natural Logarithm key )
Immediately displays the natural loqatithm (base e = 2.7182818) of the dis-
played number which must be greater than zero.

— The Common Logarithm key '
Immediately displays the common logarithm {base 10) of the number in the
display (which must be greater than zero).

NV | x

(W[ 1nx ) — e* Key Sequence _ ‘

Raises e to the power of the number in the display (natural antilogarithm).

(inv)(leg) — 10* Key Sequence ‘ _
Raises 10 to the power of the displayed number (common antilogarithm).

Example: Calculate log 15.32 In 203.451, o ¥ 19,
Press Display Comments

. 0 Clear display and
s pending operations.
15.32 (log | 1.1852588
o515 B 54990086
.69315 [F=)(Inv]{inx] :

e 1385.4557

(2nd) KD NV ] (o3 )

FTl — Factorial Key Sequence. .
g%hgmial of any positive integer number (x) is written x!, and is equal
to: 1 x 2 % 3 x ...x. By definition O! is equal to 1 ‘
acts on the number in the display and calculates the factorial of
this number, which must be any positive integer less than 70.

(2nd) (ESD. (20d) ). (2nd) @3 — Number Portion Keys. ‘

(2nd) calculates and displays the absolute value gf th€ number in the
display. The absolute value of a number is the mag_.}mtude of the n_u_mber.
regardless of its sign. Thus the result of (2nd) [ESD is always a positive num-
ber.

(2nd) (O truncates the number in the display register by discarding its deci-
mal part.
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NOTE: For negative numbers, you need to subtract 1 to the displayed
result to follow the mathematical definition which states that the integer
part of a number is equal to the next integer number less or equal than the
argument. Thus the integer part of — 4.5 is —5, when your calculator will
give you —4.

(2nd | [ZE18 displays the fractional part of the number in the display register
and discards the integer part.

NOTE: The [2nd ][l and [2nd] keys operate on the 11 internal digits in
the display register, not the 8 digits shown in the display. This means that
when (2nd) [T is pressed and 4.9999999999 is in the display register
internally (which rounds to a value of 5 in the display), that 4 will be the
integer that remains in the display. Similarily (2na| EE3 will give a display of
1, with the actual value being .9999999999.

[ORG), (INV)(DRG), (2nd) EEIED, (INV)(2nd) BRI — Degree, radian, and grad keys.
The calculator handles a variety of calculations involving angles, such as
the trigonometric functions and polar/rectangular conversions. When perfor-

ming these calculations, select any one of the three common units for angu-
lar measure.

Degrees are each equal to 1+360 of a circle. A right angle equals 90°.

Radians are each equal to 1+2 n of a circle. A right angle equals ® +2.
radians

Grads are each equal to 1+400 of a circle. A right angle equals 100 grads.

The calculator is always in degree mode when it is turned on. Pressing DRG]
changes it to radian mode, indicated by RAD in the display. Pressing
again changes it to grad mode, indicated by GRAD in the display. Pressing
again returns the calculator to degree mode. You may also go through
the modes in reverse order — from degrees to grads to radians and back to
degrees — by pressing the INv][DRG) key.

The (2nd] GIED key changes the mode displayed, and additionally converts
the number in the display to the new units. Thus 90 in the degree mode fol-
lowed by BGES changes the mode to radians and the display to
1.5707963 ( ®+2). Pressing again changes the mode to grads
and the display to 100. You may also go through the modes and values in
reverse order— from degrees to grads to radians and back to degrees—by pres-
sing the [INV](2nd] EEIED key.

(#in], (cos], (tan], (iNv][sin], (iNV](cos], (INv](cos] — Trigonometric keys.

The trigonometric keys [sin ], (cos] and [tn ] calculate the sine, cosine and
tangent of the angle in the display, with the angle measured in the units
selected with the [ORG),(INV)([DAG), (2nd) GIER. or (INV](znd] RS keys. The trigo-
nometric functions relate the angles and sides of a right triangle as shown
below.
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sin @ = 4
I+ *nw%
opposite (bl
cose =2 g
b = |
= dijacent (a)
tan @ a adjacent (a

The inverse functions of the trigonometric keys give the angle, in the units
selected, whose sine, cosine or tangent is in the display. (inv][sin ] calcula-
tes the arcsine (sin~ '), [inv](ees) cplculates the arccosine (cos™ '), and
(inv)(wn) calculates the arctangent (tan™').

Note the following ranges from the use of the inverse trigonometric
functions.

Arc Function Ranges of Resultant Angle

arcsin x 0 to 90°, n +2 radians, or 100G

arcsin —x 0 to 90°, — n+2 radians, or — 100G

arccos X 0 to 90°, = +2 radians, or 100G

arccos — X 90° to 180°, n +2 to = radians, or 100G to 200G
arctan X 0 to 90°, © +2 radians, or 100G

arctan —Xx 0 to 90°, — n =2 radians, or — 100G

(. (W) (2 EIB — Degrees/Minutes/Seconds to decimal degrees
conversion keys.

There are two ways of representing an angle in degrees. One method is to
use the decimal degree format DD.dd. Here DD represents the integer por-
tion of the angle and dd represents the fraction portion written as a deci-
mal. Up to 8 digits may be entered.

The second method is to use the degree/minute/second format
DD.MMSSss. Again DD represents the whole angle. MM represents minutes
and SS denotes seconds. For greater accuracy, fractional seconds may be
entered in the ss position. The decimal point separates degrees from
minutes.

To convert from the degree/minutes/second format to degrees, enter the
angle in the display as DD.MMSSss and press (2nd)EH8. Pressing

(iNv) (2nd) 3B reverses the conversion process and converts decimal degrees ;
to degrees, minutes, and saconds. Two digits should always be entered for
minutes and two for seconds. Trailing zeros need not be ‘gnterad.

Example: Convert 3°1'30.456"" to decimal degrees and back.
Press Display Comments

onvgond 0 Clear display and

pending operations.
3.0130456 (=) CHB 3.0251267 Answer in decimal degrees
(inv) (2nd) R 3.0130456 Answer returned to

degrees/minutes/seconds.
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The same process can be used to convert hours, minutes, and seconds to
decimal hours and vice versa.

(zna) B, (W)(2nd) B — Polar/Rectangular conversion keys

The rectangular coordinate system describes where points are placed on a
grid with a pair of numbers. The first, the x-coordinate, describes the dis-
tance of the point from the y-axis, which is a vertical line. The second, the
y-coordinate, describes the distance of the point from the x-axis, which is a
horizontal line. The following shows the point described in rectangular coor-
dinates as (3,4).

The polar system of coordinates describes a point in terms of a line drawn
from a centre to the point. It also uses a pair of numbers. The first number is the
length of the line, labeled R. The second is the number of degrees the line is

from horizontal, labeled theta (@ ). The following shows the same point, but
described as (5,53.130102°).

15,53.130102°)

The conversion from polar to rectangular coordinates and back involves
some detailed arithmetic. Fortunately, the calculator can perform these
calculations.

* To convert from polar to rectangular coordinates, follow these steps:

Enter the R value.

Press 11
Enter the @ value
Press [2nd | [
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The y- coordinate is displayed.

Press (11 to get the x-coordinate in the display.

e To convert from rectangular to polar coordinates, follow these steps:
Enter the x-coordinate

Press 19

Enter the y-coordinate
Press (W) () G
The @ value is displayed in the units selected by the key.

Press €11 to get the r-value in thetdisplay.
The range of 8 is from +180° to - 180°,+ m to — = radians and 200 to

— 200 grads.

Caution: The and [inv)(znd) X sequences clear the pending ope-
rations.

y=1
K
**
31.8°
=7

Example:
Convert R=45 metres, 6 =31,6 degrees to rectangular
coordinates.

Press Display Comments
ON/C) jON/C 0 Clear display and pending
e operations. Press [DRG) to

select the degrees mode.

45 @11 31.6 23.579366  y-coordinate value.
&1y 38.327712  x-coordinate value.

Section 4 — Memory operations

The TI57-Il may be set to have a maximum of seven user data memo-
ries, numbered O to 6, which can be used to store numbefs you may need
to use later {intermediate results, parameters).

Because of the calculator's Constant Memory™ feature, the contents of the
user data memories are not lost when the calculator is turned off, thus allo-
wing you to keep data in your calculator.

The following section describes the memory operations.

MEMORY OPERATIONS T N

(2nd| (@D m — Memory partition.

The [2nd) @) key sequence sets the partitioning of the calculator’'s memory
between user data memories and user program memories. This sequence
has to be followed by the number of user data memories, m, that you wish to
have available (m can vary from 1 to 7).

For example to allow using all seven data memories, you have to press
f@_ﬂj 7. Please refer to chapter 2 to get more details on that important
eature.

(sto! m — Store memory key.

The [sT0] m key allows you to store the displayed number into the user
memory specified with m, erasing automatically any number previously sto-
red in that memory. The displayed number is not affected and remains
available.

[RcL)m — Recall memory key.

The [RcL)m key recalls to the display the number in user data memory m.
The contents of this memory is not altered. The number that was in the dis-
play is lost.

[Exc)m — Exchange memory key.

The [Exc)m key exchanges the value in the display with the value in user
data memory m. This allows you to recall the contents of a memory
without losing the displayed number.

[}Em — Clear memories keys.

The Lﬁ'j]_m key clears all the user data memories as defined with the cur-
rent partitioning. The display, program memories and t-register are not
affected.

Example:
Press Display Memory Comments

fowic onic 0 0 Clear display and pending
operations.

(2nd) DD 0 0 Clear all memories.

3 (s10)0 3 3 Store 3 in memory 0.

5 o] 3 Enter 5 in display.

(Exc] O 3 5 Exchange display and
memory O.

(reL) O 5 5 Recall memory O to display.

NClTE—TO clear any single data memory press the following sequence:
ownic)(sT0] m (with m being the number of the data memory you want to
clear).
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MEMORY ARITHMETIC

In addition to the basic memory functions that you just saw, the TIS7-lI
allows you to perform arithmetic on the numbers stored in a memory,
without affecting the displayed number and the calculations in progress. To
use these sequences.

Enter the number that is to operate on the memory value.
Press (sT0).

Enter the operation to be perfermed.

Enter the number of the memory to be used.

NOTE: because of the calculator’'s Constant Memory™ feature, the user
data memories are not cleared when the calculator is turned off. Be sure to
press fowic(STO)m initially to clear the desired user data memory before using
any of the following key sequences. (zna) @ clears all the user data
memories defined by the current partitioning.

(sTo)( + |m algebraically adds the displayed value to the contents of user
data memory m.

ist0,[ — |m algebraically subtracts the displayed value from the contents of
user data memory m.

(§70)(X_Jm multiplies the contents of user data memory m by the displayed
value.

(70! + |m divides the contents of user data memory m by the displayed
value.

(sTo)(¥%)m raises the contents of user data memory m to the power in the
display.

(s70)(INv)(¥X]m takes the root indicated by the number in the display of the
value in user data memory m.

Example: 28.3x7 = 198.1
173+ 16 = 189

31-42+7,8 = -3.2

Total 383.9
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Press Display Comments
onic)fonici(sT0] O 0 Clear display,
pending operations, and
- memory 0.
283 (X)) 7(=])smj(+)0 198.1 Result of first problem
added to user data
- ___ Memory 0.
16 [=](sT0)(+#) O 189 Resuilt of second problem

added to user

d
31 (=] 42 7.8 ata memory 0.

=]+ 0 — 3.2 Result of third problem
added to user data
memory 0.

o} 383.9 Sum of the problems.

E19—""x"" Exchange with “'t"’ key.

This is a special key that exchanges the displayed number with the con-
tents of a special data register which is called the "'t register or ‘‘test’’
register. This “’t’’ register is used for polar-rectangular conversions and for
decision-making operations as described in Chapter 2.

This memory can also be used as a data memory.

2nd) BB — Clear “'t’’ register.

The_ [2nd) [BXY key allows you to clear the contents of the ““t’’ or “‘test””
register.

NQTE: The value stored into the t-register can only be altered by the follo-
wing keys: E1Y, (2nd) D, and (nv) (zna) G
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INTRODUCTION
WRITING A PROGRAM

Chapter I — Using your Tl 57-ll as a computer

Introduction.

We have now seen how to use all the scientific functions of the TI 57-IL,

to perform computations right from the keyboard. We are going to approach
in chapter 2 the ‘’programmable’’ side of this calculator, which makes it a
real computer.

When you perform computations from the keyboard, you spend most of the
time is thinking which key you will have to press next and in looking for keys
on the keyboard. When you have repetitive or iterative calculations to per-
form, a programmable calculator can save you a lot of time. You teach it
how to perform the calculation, and then, upon a single key push, it will
perform calculations, test hypotheses, take decisions and give you quick
and accurate results again and again.

The following sections show you how to use the programming power of
your calculator.

Section 1 — Writing a program:

Now, let's have a look at how to program the Ti 57-I.
Consider the following problem: you want to evaluate the value of the func-
tion: F (x) = o e
To calculate this expression from the keyboard, you would:
- First type in the “'x’’ value,
- Then press:
EEOIEI0A]
To avoid repeating this key sequence any time you want to evaluate this
expression, let’s enter it as a program into your calculator.
Here is what you need to do:

Press Display Comments
(znd) (D 1 48.1
e ce - St Get into ‘‘learn’’ mode, clear memory
&7 34 00 r
=) 85 01
1 01 02
=] 95 03
%] 33 04
(mis 13 05
[AsT] 21 06
(LRN) 48.1 Exit “‘learn mode’’
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Your program is entered in the program memory. Now you just have to
execute it.

Press Display Comments
[msT] 1 [Ris] 0.5 Fix=1)=05
2 (nis] 0.2 Fix=2)=0.2
10 (ws) 0.009901 F(x = 10) = 0.009901

You can notice that to compute f{x), only a few keystrokes are needed.
Now let's come back to the program entry.

(teN) — Learn key.

Pressing the key once puts the calculator in a special mode of opera-
tion, called learn mode in which the calculator is ready to “'learn’’

a program.

Caution: If the memory partitioning is such that there are no program steps
available, the calculator will not enter the learn mode and an error message
will be displayed.

To be sure to start with a clean empty program memory, select the learn mode
by pressing [LRN](znd ) 8. ((2nd) IEE removes any previous praogram and
assures that the program is keyed in beginning at location 00). You get the
following display.

-- 5t

"“St’" indicates that you are pointing to the starting location of the program
memory. The calculator is ready to ‘‘learn’’ a program. You just need to key
in the functions you want to enter in your program, in the same order as if
you were doing calculations from the keyboard.

Press Display
() (204 G - st
X7 34 00
As you can see from that example, the learn mode display has a special for-
mat, showing the step number and the contents of that step.
34 00

t t
key code program location
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The 2 digits located in the exponent location indicate the step number you
just entered into the machine. The digits to the left of the display indicate
the instruction code contained in that step. The key code identifies which
keystroke has been saved into the program memory. Here 34 is the key
code associated to the (X7) key. The key codes are discussed further on in
this section.

Keeping track of the program location is the task of the program counter.
This counter is automatically incremented any time you press a néw key.
Thus the display will always show, which step you just keyed in.

Pressing a second time will take you out of the learn mode, restoring
the display to its original state.

— Reset key:

The key brings the program counter back to the starting location of the

program memory. This key can be used as part of a program or right from

the keyboard when out of the learn mode.

e When encountered in a program, this instruction will move the program
counter back to the program starting location and the program execution
continues from there.

« Used when out of the ‘‘learn’’ mode, sets the program counter back
to the program starting location.

NOTE: The keys also clears the subroutine return register.

(w8) — Run/Stop key:

The (R/8) key starts or stops the program depending on the status of the

calculator (a running program will be stopped and a stoped program will

start running from the location of the program counter}. The ““RUN’’ indica-
tion shows whether a program is running or not. This key can be used as an
instruction inside a program or as a command, right from keyboard when
out of the learn mode.

+ When encountered in a program, the instruction simply stops the
program execution and displays whatever is in the display register. This
is useful to see intermediate results, to enter new parameters for the pro-
gram, or to hait the action when the program is finished.

e When out of "'learn’” mode, either stops the program execution (the
key has to be held down momentarily) or resumes the execution from the
location indicated by the program counter. &

NOTE: To run a program right from the beginning, you need to press RST)
then

Caution: Any program has to be ended with either a instruction or a
instruction or a branching instruction (these instructions will be
discussed later). Otherwise, the program counter will keep on going up to
the end of the program memory, then go back to the beginning of the pro-
gram, and continues the execution from there and so on without stopping.
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zr'::lhi:f ht:ppens. unused locations, between the end of the program and the
e program memory, are considered as ‘0"’ i j
sl , thus loading the dis-

r_fhen the calculatorl is running a user program the automatic power down is
isabled, thus allowing the execution of very long programs.

— Pause key:

T:leh ksv: when encountered in a program causes the current value
of t 'e dlspla\,.r register to be displayed for one or two seconds, letting you
see intermediate values without stopping the program.

— Clear program key:

;wssmg while in ““learn’’ mode clears the program memory of your
.I 57-ll and brings the program counter back to the program starting loca-

tion. The user data _memOries and the t-register are not affected.

This key has no action if it is used when out of the “’learn’”’ mode.

KEY CODES

When you are entering a program into the calculator’s program memory, we

have seen that the display shows the program location and the key cod:a

assu_clated to the function that was just keyed in. In order to facilitate the

reading of these key codes, they have been assigned the following wa

* The code for any number key is just the number itself (0O to 09) ki

. Tha code for any first function key is a two digit number: the first digit
is the row of the key, the second digit is its column (rows are numbeﬂed
11to 9 from top to bottom, colums from 1 to 5 left to right). For second
funt_:!lons, column numbers are respectively 6, 7, 8, 9 and O (from left
to right). ’

As an example here are some key codes:

Key Key code Row number Column number
(on] 42 4 2
(2na) 2 96 9 1
=) x! | 40 4 5

The keys which cannot be used in programming d
bt iy prog g do not have a code (for

MERGED INSTRUCTION CODES

Igcortc_ler to_ Itlakle the best out of the program memory available, one program
ation will always contain a complete instruction, i i
gk , including up to four
: ?econd functi.ons are merged as shown on the following diagram.
:e (inv]) key is alf;o mgrged with the key to which it applies, and is
shown as a negative sign in front of the standard code of that key. For
example (W] sin ] will be shown as "' - 42".
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« Functions followed by a number, such as {§10], , etc..., ‘

are also merged with this number and are shown in the following way:
"key code * number code”.

For example: (§70) 2 will be shown as: ”61_.02", -

* Memory arithmetic instructions, such as (870)(+ ), (s70)(X), etc..., are
merged the following way:

~61. %X emm
[5T0) code » Operation code « number code

L
For example:

2 will be shown as ''61.85.02" .
(s70) (V] (¥%] O will be shown as "-61.45.00

NOTE: A list of the key codes in numeric order is provided in the appendix C.

Caution: Make sure to complete the instructions requiring to be_followed by
a number. Otherwise, they will be ignored when the program will run.

The following diagram shows all the existing keycodes

Row
= i 15
1 @a) ** (W) " (ns] 13 /g i
2 26 27 28 @ 29 (et .
. (rsT) 21 @mo) 22 (w23 (esy*
3 [og] 31 (mx) 32 0% 33 (x7) 34 (@)35-
4 @46 G@47 M EB4S  EWAC
Bag 41 (sn)42 ()43 (@m)4d4 (P45
5 @6 @57 [msse 59 50
gy 51 52 (1153 ()54 55
6 *
61 (;)o7 ()08 (309 (X]65
7 = 76
@) 71 (a)o4 (B)05 ()06 (=]75
8 cr I
(Exc) 81 GJo (zJ02 [3)03 [(¥)85
" Q6
’ ' ()00 (193 @894 (=)95
Column 1 2 3 4 5
F

* No Key code. These keys cannot be put in a program.
+* These keys are merged with the following keystroke.
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Section 2 — Editing a program.

We have now seen how we can enter simple programs into your T1 §7-Il.
Before going any further, let’s have a look to the editing features provided
by this calculator, features designed to help you check that your program
works correctly.

With these special keys, you will be able to read back and correct the steps
you have entered in the program, delete useless steps and insert missing
steps. This provides also an efficient debugging (or correcting) technique:
the step by step execution.

This section is describing all these features.

(s8T], Single step and Back step keys:

These two keys allow you, when you are in “‘learn’’ mode, to step through
your program either forward with the key or backward with the
key, thus allowing to check stored key codes. Note that these two keys
have no key codes, as they cannot be entered as program steps.

The key allows to step forward in your program. Any time you press
this key, the program counter is incremented by one and the corresponding
step appears in the display.

The key allows to step backward in your program. As a result, the pro-
gram counter is decremented by one, showing the previous step in

the display.

NOTE: The (s87) key can also be used when out of “’learn’’ mode.

Any time you press that key, the instruction pointed to by the program
pointer is executed and the program pointer is updated. This feature is very
important as it allows you to execute your program one step at a time,
giving you the opportunity to compare what your program is actually doing
with what you expected it to do. This is a very powerful debugging techni-
que, allowing to check a program and to understand how your TI57-I
works.

The (B8T) key has no effect if used when out of ““learn’’ mode.

Example

Let's take a simple example to better understand the use of these editing
keys.

We will enter a program that displays the squares of the counting numbers
(0,1, 2, 3, ... etc.). Key in the program as follows:
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Press Display Comments
fonic)fowic) (o} Clear pending operation.
(2nd) 2000 1 48.1 Partition memory.

0

(N (20d) EED - St  Enter learn mode and clear the pro-
gram memory.

@ 0 71.00 00

(33} 34 01

(Zne) EED 96 ' 02

1 01 03

0 61.85.00 04

21 05

(inn] 0

0

Now that the program is entered, let’s edit it:

Press Display Comments
(BN) - St
(s8T) 71.00 00 [(R&)O code - Step 00
(ss7) 34 01 (XTI code - Step 01
=) 96 02 (2nd) G code - Step 02
01 03 1 code - Step 03
96 02 [(2nd) @ code - Step 02
@ 34 01 (XX code - Step 01
{An) (RsT) 0 Now let’s execute it step by step
2 (s0) O 2 Start counting from 2
(s87) 2 Recall memory O
(ss7) 4 x?

(ss1) 4 Pause

(s87) 1 Enter 1 in display

1 Add 1 in memory zero

1 Reset the program counter
(ss7) 3 Recall memory zero

(ss7) 9 x

If you experience problems with your programs, this feature will allow you
to understand where it comes from.

Caution: In ‘“leam’’,mode if is pressed when the program pointer is
pointing to the last program step available in the current partitioning, th_e
calculator will wrap-around to the starting location of the program. Recipro-
cally, (887) will cause a wrap-around from the program starting location to
the last program step available.
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EDITING A PROGRAM

(2»d) (8 — Delete key:
When in “learn”” mode, the (2nd) [ key allows you to delete the step cur-
rently in the display, moving all the following intructions up by one location.

You just have to select to the exact instruction you want to delete (with

(887) and (88T)) and then press D

Automatic step insertion:
The TI57-Il has an automatic insertion feature allowing to insert steps
into your program.
Therefore to insert a step, the following should be done:
e Enter the "‘learn’’ mode.
¢ Position the program pointer at the step that has to be followed by the
step you want to insert.
e Key in the step to insert.

Caution: When you insert a step in a program, all the following steps are

moved down by one location. Therefore the contents of the last location of
the program memory is lost.

Modifying a program step:
If you want to modify an incorrect program step you must:
¢ Enter the “‘learn’’ mode

Position the program pointer on the step that has to be modified.

[ ]
* Delete the step with the [2nd) (0] key.
e Key in the correct instruction.

Example:
Let’s come back to our simple program displaying the squares of the coun-

Display Comments

34 01 Step that we want to modify
[ 0 ] 71.00 00 The (X7] has been wiped off.
%) 33 01  Automatic insertion of the (3 function.
71.00 00 Now let's look at the final
(587 33 01  program
96 02
(s87) 01 03
61.85.00 04
) 21 05
o) o
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PARTITIONING THE MEMORY

Section 3 — Partitioning the memory.

The T167-l has seven user memories (numbered O to 6).

These memories are available for either data storage (using the m or
([Exc) m keys sequences) or for programming purpose.

In order to optimize the use of these memories, the TI57-l allows you to
select how many memories you want for data storage purpose, thus alloca-
ting the remaining memories to program storage. This feature is named:

Partition. -g of the memory.

This section describes how you can partition the memory of your TI 57-I
to increase its efficency.

23 m — Memory partition key:

The key sets the partitioning of the calculator’s memory, between
data storage memories and program storage memories. The key is followed
by the number of user data memories, m, that you wish to have available.
As a result, the display will show the number of program steps and user
data memories available with the following format: ss.m where ss is the
number of program steps available and m is the number of user memories
available.

The calculator can be set with a maximum of seven user data memories,
and no program steps or a minimum of one user data memory and 48 pro-
gram steps.

Each data memory converted to program memory is equivalent to eight pro-

gram steps (or instructions).
The following table shows you all the partitions available.

(2nd) @0 ™ Number of |Data memories] Number of | Program step
data memories labels program steps labels

m=1 1 0 48 00 to 47
m= 2 2 Oto1 40 00 to 39
m=3 3 Oto2 32 00 to 31
m=4 4 Oto3 24 00 to 23
m=25 8 Oto 4 16 00to 15
m=6 6 Oto5 8 00 to 07
m=7 7 Oto 6 0 —

The following example illustrates how to use the above table:

Set the number of user data memories to three by pressing £ 3. Those
memories are numbered 0,1 and 2. In addition there are 32 program steps
available, numbered 00 to 31.
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Caution: When you repartition the memory the contenis of the data memories
transformed into program step or the contents of program steps transformed
into data memories are lost. If the program pointer is at a location which beco-
mes user data memory, it is reset to "'St’’.

Example:

Let's consider changing the partitioning from 3 data memories to 5

Before changing the partition, the calculator has 3 data memories labeled O to
2 and 32 program steps labeled 00 to 31.

Press Display Comments
fonidfonic) 0 Clear display and pending operations.
(2nd) CHD) 6 16.5 Indicates that 16 program steps are
available (00 to 15) and 5 data memo-
ries O to 4).
DATA MEMORIES PROGRAM STEPS

L L .

DATA MEMORES {,

e

Lelr]z]a]]. ]

Above diagram illustrates the modification of the calculator memory when
moving from 3 data memories to 5. Program steps 16 to 31 are lost. Memo-
ries 3 and 4 come with O inside. Program steps 00 to 15 and memories O
through 2 are not affected.

Reciprocally, if you now move back to 3 data memories, you will go back to
the previous configuration thus losing the contents of memories 3 and 4. Pro-
gram steps 16 to 31 are available and contain the code 00 (zerg). Program
steps 00 to 15 and memories O through 2 remain unaffected.

N_OTE: 0, 8 or 9 are invalid key sequences and will result in the
display of an "ERROR’* message.

'anmlnu: Before using m key, remove the scientific mode and the
fixed decimal mode by pressing (In](EE ), (inv](2nd] (@B, in order to go back
to standard display format. Otherwise, you will not get the number of pro-
gram steps and user data memories with the ss.m format.
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(v)(2nd) (@HB — Display current partitioning :

The [inv](2nd) BT key sequence recalls to the display the current partitio-
ning with the ss.m format where ss is the number of program steps availa-

ble and m the number of user data memories.

Example:
Press Display Comments
N WS 0
1 48.1 Set partitioning to one user data
memory and 48 program steps.
fonig 0 Clear display.
(e 48.1 Recall the current partitioning.

Section 4 — Branching instructions.

When solving a problem, it very often happens that you wish to execute
the computations in a different way, depending on the parameters that you

know.
- For example, when converting degrees Celsius into degrees Fahrenheit:

1°C = —g— (T°F — 32)

You may have to convert temperatures from °C to °F or from°F to *C.
So, both following equations need to be computed.

t°C = -%_:Tw - 32) (1)

t°F = —g- (T°C + 32) (2)

If you want to write a program able to compute equations (1) and (2), you
need to be able to go and execute the correct computation:

You need to branch to some part of the program. The branching instructions
of the TI57LCD include basically two instructions:

e The ““GOTO’ instruction telling the calculator where the execution has

to continue.
e The “"Label’ instruction allowing to ‘‘mark’’ the déstination location.

(teUn — Label key sequence.

This key allows you to label any point in the program memory area.

This function operates only in ‘‘Learn” mode. The key sequence is [LBL] n,
where n is any digit O through 9. Therefore, this lets you label up to 10
points in the program memory {Label numbers cannot be used more than

once each).
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‘The key sequence [LBL] n is merged in one program step, with the following
code: 23 = On.

BRANCHING INSTRUCTIONS

[@Toln — Goto key sequence:
The [6T0] n sequence has for result the positioning of the program pointer to
the label number n (n is any digit O through 9).
This key sequence can be used either as part of a program (when entered in
"'learn’’ mode}, or right off the keyboard (when out of “'learn’’ mode).
puring :-.1 program execution, when the program pointer encounters a [GT0) n
instruction, it goes right to label n and continues on from that point. The
?;nosequence is stored as one program step, with the following code:

n.
Used when out of “’Learn’” mode, the [6T0) n sequence positions the pro-
gram pointer to the corresponding label, thus allowing to select part of a
program, but the execution wont’t start until you press the [Ris] key.

Caution: If the corresponding label does not exist, the [6T0] n sequence will
result in an error message.

The ([GT0] n sequence is called an ‘‘unconditional transfer’’.

Now let’'s key the temperature conversion program. Here is how you can

proceed:

b Press Display Comments

2nd |0 1 48.1 Set the partition to 1 dat

5 a memory

(’N) (2nd ) D - St  Enter “learn’’ mode and clear the pro-
gram memory area.

fel) O 23.00 00 Entry point for the conversion from
°Fahrenheit to °Celsius.

] 53 01

= 75 02

3 03 03

2] 02 04

Al 54 05

x) 65 06

(8] 05 07

=] 85 08

R 09 09

(=] 95 10

(ws) 13 11 End of t°C computation

e 1 23.01 12  Entry point for the conversion from
°Celsius to°Fahrenheit

x) 65 13

( 9_ 09 14

) 55 15

(5] 05 16

(Continued)
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85 17 {Continuation)
3] 03 18

) 02 19

=] 95 20

(ws) 13 21  End of T°F computation

(LRN) (RsT)fowrc) 0]

Now you select either the conversion from degrees Fahrenheit to degrees
Celsius by pressing 0 or the reverse conversion by pressing 1.
Then you just have to enter T?F (or t°C) and press the key to start
the execution.

Example:
Press Display Comments
fowicjfomid) 0
0 0
104 (mis) 40 (40°C are equivalent to 104 °F)
0
(em)1 0
20 (w8) 68 (68°F are equivalent to 20°C)

Section 5 — Conditional transfers.

Let's consider another example: compute the cost of sending a parcel
through the mail. The post office company tells you that the cost is £2.4
for parcels weighing less than 3 kg. Above 3 kg, the price is 0.8 £/Kg.

To write a program performing these computations, you need to take a
decision based on the weight of the parcel: is the weight greater or equal to
3 Kg?

Your TI57-l can take these decisions: it will perform a test, and based
on the result of this test (true or false), it will act in a different way.

The TI57-ll allows you to perform four different comparisons between
the displayed valu= (named x) and the value loaded in the t-register {(or test
register). These four tests are:

Isx = t? (Is x equal to t7?)
(inv)(Znd]EEXD Is x # t? (Is x not equal to t7?)

[2na) BB} Is x2t? (Is x greater than or equal to t?
(Wv)(2na ) BB Is x<t7 (Is X less than t7)

If the answer to the test is YES the program pointer goes on to the instr!.lc-
tion immediately following the test. If the answer is NO, the program paoin-
ter skips the instruction immediately folowing and continues with the next

one.
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Above chart shows the structure of the decision-making instructions.
The instruction following a test can be any instruction but the most useful
one is the [GTo]n, allowing to branch to another part of the program (as
shown on this chart).
The &1 key allows to load the t-register with the number currently in the
display, preparing it for a test execution.
Example :
Now let's see how we would compute our shipping cost: The mathematic
equations for this problem are:

* If the weight is>3, then the cost is: 0,8 x weight

¢ Otherwise, the costis: £2.4.

Here is how we can proceed.

Press Display Comments
o}
(2ed) D 1 48.1
(trn) (20d ) IR - St Enter “'learn” mode and clear the pro-
gram memory area.
(s70] O 61.00 00 Save parcel weight
(D) 03 01  The test value is 3
E 51 02 Load test value
0 71.00 03 Recall parcel weight
(e EHDD 27 04 Execute test
o} 22.00 05  Go to label O because the weight is>3 Kg
(W] 02 06
(KN 23 07
D 04 08 Cost of shipping = 2.4F
(=] 95 09
(ws) 13 10 End of that part
[msT) 21 11 Prepare for next computation
(W 0 23.00 12 Go here when the weight is 23 kg.
(cy O 71.00 13
=] 65 14
[ 93 15
™ 08 16
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=] 95 17 Cost of shipping = 0.8 x weight
(mis] 13 18 Stop execution

(RsT) 21 19 Prepare for next computation
(Lan) 48.1

onig) 0

Your program is ready. To use it you just have to reset the program pointer
to start the program right from the beginning. _

For example : computation of the shipping cost for the following weights:
5, 2.5, 3. t

Press Display Comments
fonrd fowrc) 0 Clear pending operations
[msT] 0 Position pointer
5 [Ris] 4 Cost for a b kg parcel
2.5 (wrs) 2.4 Cost for a 2.5 kg parcel
3 (mis) 2.4 Cost for a 3 kg parcel

To summarize this section: ’
The calculator can perform four kinds of tests as shown in the following

table:

Key sequence Test Go to next step | Skip next step
if if
x = t? X =1 Xx#1
(] (2nd) X #t? X#1t X =1
x>t? x2t x<t
[(wv)(2nd) EERD x<t? x<t x>t

e The calculator compares the displayed value and the contents of the test

register. .
e If the answer to the test is YES the calculator executes the following ins-

truction.
e If the answer is NO, the next instruction is skippedﬂ,
NOTE: When executed right off the key board these functions have no
effect.
Caution: The comparisons are done on the displayed value (eight significant
digits), and not on the 11 digits included in the display register.
This allows to have comparisons results in agreement with what is in the
display. The full accuracy of the displayed number (11 digits) remains avai-
lable for further computations.

@JBHOUTINES

Section 6 — Subroutines

In many calculations you can isolate parts that are used more than once.
For example, il you want to calculate the volume of different tubes, you can
compute the volume of the external cylinder (V) and the volume of the
internal cylinder (v), and then calculate the difference to get the volume of
the tube (V1).

n R*h (1)
nr*h (2)

Vt=m RPh - nrth
The equations (1) and (2) are identical except the value of the radius.
In order to save program steps, there is a programming technique consisting
in isolating a part of a program that will be used several times into a “'mini
program’’ called a SUBROUTINE (or subprogram).
In this example, the subroutine would be a program to compute the volume
of a cylinder, by the equation ® x2h, where x is the radius of the cylinder.
In the principal program, called ‘*’"MAIN PROGRAM’, any time we need to
compute the volume of a cylinder we will ““CALL"’ the subroutine, providing
it with the value of the radius of the cilinder we consider.

We have: V
v

Here is how we can show the flow of the main program.
Enter the inner radius (r )

Call the subroutine computing the volume v = nr?h
Save the result in memory 0.

Enter the other radius (R)

Call the subroutine computing the volume

Subtract the volume of the inner cylinder.

Following is a description of the subroutine capabilities of the TI 57-II.

(2nd B n — Call subroutine key sequence:

The [2nd) XN key sequence allows you to call a subroutine from a main
program. The digit n indicates the label of the subroutine.

The subroutine (or subprogram) can be located anywhere but has to start
with a label. The end of the subroutine has to be marked with a special ins-
truction: [INv](2nd] B which tells the calculator that the subroutine is
completed.
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NV (2nd. — Subroutine return key sequence: Press Display Comments
The [Inv][2nd | @3 signals the end of a subroutine and instructs the calcula-
tor to go back to the main program. onic) fonrc)
Note that (inv][2nd |EEE) will act as an (RiS] instuction if it is not used as part (zna) (1) 48.1
of a subroutine called with a [2nd) EEJN instruction. @N) (2 3 - St
The following diagram illustrates the way (2nd)n and (NV)(2ed) B work. (2na) BT (0 ) 28.00 00 Calculate the volume of the inner
cylinder
* When (2nd) [T is encountered the calculator “‘notes’” the number of @ ?;-00 g; 3::; ":”'“R“i"':;‘;:w 0
the following program step. :
* Then the program pointer goes right to label n and starts executing the (zna) T (0 ] 28.00 03 Calculate outer cylinder volume
subroutine, until it meets the (iNv)(2na) @3 instruction. (=] 75 0
* When (inv](znd) @ is encountered, the program pointer returns to the (Rey)(0] 71.00 05
step following the subroutine call, and continues the execution. % ?g gs g;‘;‘g‘:‘:’e‘;ﬂ;‘:a‘;‘:“;‘:zp —
i cution
¢ 21 08 Prepare for next calculation
' (s 23.00 09 Start subroutine
—— o | b an) 53 10
: (F3d] 34 11 Calculate the square of radius
[ —— |o &8 65 12
1 T G (] 01 13
= =) 93 14 Valueof h
| & | A D 05 15
i X 656 16
e | @ | s =] 49 17
T u 3] 54 18 Compute V = xx*h
: ) (2nd] B -28 19 Return to main program
| | 0 ™ 48.1
) K .
[ J ¢ Now let's compute the volume of a tube for which R = 0.6mandr = 0.5
¥ 2' Press Display Comments
l (o) (2nd ) E08) J (33 0 Position pointer for execution
i g g : . =] .5 Entry of r
Caution: Within a subroutine, it is impossible to call another subroutine, 1.1780972 Volume of internal cylinder
bevcause the TI57-l can onl_v r)ote one ‘‘return’’ addr?'ss. Th?'rafore, if &) .6 Entryof R
this tjappens, the calcl_alator will just remember the last “‘return’’ address, 3 0.5183628 Volume of the tube
the first (INV](2nd) instruction encountered will be executed, but the
calculator will stop at the next one. -~
NOTE: The (=] key has to be used very carefully within a subroutine,
because it completes all pending operations, even those coming from the
main program and it can produce results that you did not expect.
Example:
Coming back to our tube problem let's write a program to compute the
volume of tubes that are 1.5 m long and with variable values for R and r.
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Section 7 — Building loops.

lterative computations are frequently used in mathematics applications.
For example if you have £275 in a saving account with an annual interest
rate of 8.2%, what would be the total in your account after 5 years?
After 10 years?

At the end of a year, the interest accumulated are 8.5% of the starting
amount, and the new total is increased by the amount of these interests
payments. '

At the end of the first year, the value of the interests is:

276 x -8:2_ = £22.65

The total value of your saving is now:

275 + 22.55 = £297.55

And so on, until you reach the end of the 5 years or 10 years.

Your TI57-1l allows you to repeat the same calculation a given number of

times by using a special function: (2nd) EHB

(z0d) @B — Decrement and skip on zero-key sequence:

This key sequence allows you to set up a repetitive calculation (or “‘loop"’)
for as many times as you select. You just have to store the number of repe-
titions you want into memory zero, before starting the iterative calculation.

When the program pointer comes to a (2nd) (il key sequence, here is what

happens:

e First, the contents of memory zero is decreased by one.

e The calculator then asks: is the contents of memory zero equal to zero?

« If the answer is NO, the program pointer proceeds right on to the step
following [2d) (EED.

« If the answer is YES, the program pointer skips the following instruction
and continues the execution.

The instruction following the (2nd) 8 instruction can be any instruction,
but most often it will be a [@T0)n instruction allowing repetitive calculations
as shown in the following chart.

If the contents of the register O is initially equal to p, the iterative calcula-
tion will be done p times, thus looping back to label p" Then, when the con-
tents of memory zero will be equal to O it will skip the “‘branching’’ instruc-
tion and continue the program execution (or stop as shown on the chart).
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o
4

d
8

() onig)

AEEE
=

65
93
00
08
02
95
61.85.01
29
22.00
71.01
13
21
0
]

Comments

Save initial capital

Wait for number of years input
Save number of iterations
Loop starting adress

Calculate the period interests

Add them to capital

Decrement register O

- Goto label O if non completed

- Recall the final capital if completed
Stop execution

Prepare for next program execution
Exit learn mode.

Prepare for program execution

Program execution: you just have to type in the starting amount, press
[~5s], type in the number of years, then (R/i8) again.

Press

275
8]
(ws)

Display

275

5

407.82045

Comments

Initial capital
Number of years
Final amount




CONCLUSION

Caution: (2a) (23 decreases the contents of memory zero by one if its con-
tents is positive. If it is negative, il will be incremented by one. If the con-
tents of memory zero is not an integer value, the calculator will react as if
the next integer number is in memory zero.
Following table shows the number of loops done by the calculator depen-
ding on the initial value stored in memory zero.
Initial Value Number of loops
5
5.2
5.9*
-5
-5.2
-5.9
Since memory zero is involved whenever is used, it cannot be
used for other storage purposes inside the loop, but however the number in
memory zero can be recalled as part of the computational sequence.

NOTE: If the initial contents of memory zero is equal to zero, then the ins-

truction following the (2na) 88 instruction is skipped but the memory Ois

not affected.

(inv)(2na) (@88 — Decrement and skip if not zero - key sequence:

This key sequence works in the same fashion as (2na) Bl except that the

step following this instruction is skipped if the contents of memory 0 is dif-

ferent from zero.

So when the program pointer comes to an (nv) (znd) 5D here is what

happens:

e One is substracted from the contents of memory zero (or added if the
number in memory zero is negative}

e Then the calculator asks: is the contents of memory zero equal to zero?

« If the answer is NO, the program pointer skips the instruction immedia-
tely following the (inv])(2nd) (B8 sequence.

o |f the answer is YES, the program pointer proceeds right on the instruc-
tion immediately following (W] (Zna) E2B.

Other characteristics of this function are identical to those of the (znd) 3

instruction.
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Section 8 — Conclusion
STEPS IN WRITING A PROGRAM:

Writing a program requires a structured approach which can be summarized

as follows:

1. Study the problem, gather the equations solving it.

2. Determine the goals of your program: during that phase you need to
define how your program will interact with you. For example, which
keys you will have to press, which parameters you will have to enter
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and what resuits will be displayed.

3. Draw the program flow, indicating all the phases of the execution. This
can be done with a flowchart (or schematic diagram). During this step,
you need also to determine what will be stored in the data memories of
your TI57-l (parameters, data).

4, Write down the actual program steps, keeping track of the use of the
memories and of the branching labels.

5. Enter the program into your calculator.

6. Test your program with test data for which you already know what the
results should be, this is in order to be sure that your program is wor-
king correctly.

7. Edit and correct your program using the ‘'debugging’’ and editing func-
tions provided by your Tl 57-Il.

8. Once your program is working, document it carefully in order to keep it
for future use. This documentation should include:

- The name of the program

- The goal of the program

- The program flow

- The memory map showing the use of data memories

- The complete list of the program steps including the memory
partitioning required

- The test data in order to verify the program

- The instructions to use the program

DEBUGGING A PROGRAM:

If the program does not give you the expected results, here are some

‘““tips’’ on how you can solve the problem:

¢ Check that your program has been correctly keyed in.

* Execute the program step by step, with the [ssT) key and compare the
result of each step with what you expected. This is a good way to
determine the ‘‘trouble maker’’ step.

* Check that you use numeric labels no more than once each, and that
each label you are referring to has been defined.

Check that subroutines are ended with an (iNnv](2nd | L) instruction.

¢ Verify that you deal with the correct user's data memories. Do not for-
get that (2nd (B affects the contents of the memory “‘zero’’. Check
tl:lat all the user memories, you want to use, exist in the current partitio-
ning.

* Verify that you do not use more than four levels of pending operations,
and that you comply to the rules of the Algebraic Operating System
(AOS™).

. Vfarify that your calculator is set to the correct angular mode for
trigonometric computations.

* |f an ""ERROR’’ message is displayed, refer to the Appendix A to help
you locate the problem.
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APPLICATIONS - STATISTICAL ANALYSIS BN | COMBINATIONS AND PERMUTATIONS
Chapter I — Applications d i e
Keys Code Step # Comments
Section 1 — Statistical Analysis oo
« This program computes the mean and the standard deviation of a set of (LaN) (2na) I . St
data. (sTo)(+ (0 61.85.00 00 Set partitioning to 3 data memories
34 01 Enter data
. jons: o)+ )1 61.85.01 02
Equat@i. X ) N i =
e = & oy : X Eo(#)(2) 61.85.02 04
Standard deviation: gn = I—N @meu(z) 71.02 05
13 06
« Memory map: 21 07
Mo | M| M2 ; (0] 23.00 08 Mean computation
Ix|Ex*| N Program steps (R0 ) 71.00 09
00 ) 55 10
al @0 (2] 71.02 11
* Running this program: i ?g :g
) :ress @gim tr_w:. EH'ET_E;, X 1 Red (1) 71.01 14 Standard deviation computation
- To enter data point: i %) 55 18
press (A5} - 71.02 16
- To compute statistics results: press 0, x (e (2] 7 18
on =
| 53 18
¢ Example: (rRey) (o) 71.00 19
Press Display Comments (&) 55 20
° (rReD(2] 71.02 21
Ei 54 22
s g =3 34 23
}%m 0 (=] 95 24
RST
1.75 1 Display the number % ?g gg
1.62 (mi5) 2 of observations entered
1.84 (Ri5) 3
1.72 4
5 . - - ¥
é.%go 1722 X Section 2 — Combinations and permutations
(wis) 0.0733212 gn * This program computes the possible combinaisons (CR) or permutations
(AR) of n objects taken p at a time.
* Equations:
Ccr = n!
n p! (n—pi!
AP = nl
" {n—p)!
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COMBINATIONS AND PERMUTATIONS HYPERBOLIC FUNCTIONS
e Memory map: [(ReLj( 0 | 71.00 13
Mo | M1 m 40 14
55 15
n p Program steps (200 @3 ) 28.03 16
39 00 =2 95 17
(ms) 13 18
* Running this program: {_I..B_J[: 23.02 19 Subroutine for n and p entry
To compute CP: enter n E—] ?;‘00 g?
o
L’Iﬁif faiﬁ] i (sT0)(1) 61.01 22
press (i) L'__-]D -28 23
- (e (3] 23.03 24  Subroutine computing (n— p}!
To compute AR: enter n D g? 25
press 1 (s) (reu) (o) .00 ge_
enter p (=) o7 ;15 - 27
press () % 54 23
(2na) SR 40 30
v () BB 28 31
Press Display Comments
C2, 12 [G70) O (WS, 12
3(ws) 220 C3, = 220
A3 8 (7o) 1 (wis) 8 Section 3 — Hyperbolic functions
5 (Ris] 6720 A3 = 6720
" « This program computes the hyperbolic sine, cosine and tangent.
* Program listing: . oo e
s Equations: sinh x = & — €
Press Code Step # Comments
o . cosh x = s ofs - SE
() B 2] Set partitioning to two user memories 2
(LAN) (2nd) S0 s St e g = @1 =T
By 23.00 00 Cp Computation e*+e "
mER(z) 2802 O
{reu)( 0] 71.00 02
0] x| 40 03 * Memory map:
[+ 556 04
" [Red(3) 71.01 05 =
(2na] TR 40 06 Mo 1h
“F 55 07 % cu: Program steps
@R 3 28.03 08 39 00
=) 95 09
(mis) 13 10
(1) 23.01 11 A? Computation

[2na) X 2 ) 28.02 12
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HYPERBOLIC FUNCTIONS INVERSE HYPERBOLIC FUNCTIONS

T i e s | Goep 2800 25 oo

3 2nd T 0] 28.00 25

press @O)( 0 J(W8) —~ cosh x Borh 61.01 26

sinh x: enter x @ﬂ@ 21.00 27

tanh x: 2:1::: E ™ Rk C_@:- al 28.01 28

: 55 29

press (@70](2 (W8] — tanh x :JTJ 71.01 30

95 31

* Example: n.-s 13 32

Press' Display (LrN)

cdsh (3.2} 3.2 0 (ris) 12.286646
sinh (8.1) 8.1 [6T0) 1 (AiS) 1647.2339
tanh (0.5) .5 2 0.4621172

Section 4 — Inverse hyperbolic functions

* Program listing:

Press Code Step # Comments * This p:ogram computes the following functions: sinh~' x, cosh™ ' x
tanh™ ' x

(2na) (D2 )
(AN (2n0) I - St e Equations: sinh-'x = Ln(x + /x2 + 1)
(w0 23.00 00 Compute cosh x cosh-'x = Lni(x + JxZ = 1

= - 1), x21
@@ 61.00 01 tanh-'x = 1 Ln(1+X) _1<x<1-
(INV) {Inx -32 02 2 1-x"
85 03
(®ey)(0) 71.00 04 * Memory map:
) 94 05
(NV](inx -32 06
(=) 95 07 Mo
55 08 X Program steps
EE 02 09 47 00
= 95 10
(iNV) (2nd) -28 11
(g1 23.01 12 Compute sinh x
@ 61.00 13 ¢ Running this program:
(NV] (inx. -32 14 Enter x then press [GT0) O to compute cosh~' x
=] 75 15 or press [Gro) 1 (Ri8) to compute sinh~' x
@ 71.00 16 or press 2 (&) to compute tanh~' x
94 17

(inx ) =

%L’“;‘ gg :g * Examples:
=] 55 20 Press Display
z) 02 21 cosh-1(6.2) : 6.2G0) 0(RS) 2.5111285
= 95 22 sinh~1(3.7) 3.7 60 1 (5] 2.0192607
(iNv] (2nd ) 1) -28 23 tanh-'(0.5) 5 G0 2 (Ws) 0.5493061
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INVERSE HYPERBOLIC FUNCTIONS

* Program listing:

Press Code Step # Comments

(zed) @D 48.1

(LAN) (2na] ISR e St
(B 23.01 00 Compute sinh~' x
(sTo](0 ] 61.00 01
x7 34 02

85 03
(] 01 ‘04
= 95 05
Ox) 35 06

85 07
(rey)((0 ) 71.00 08
=) 95 09
(inx) 32 10

13 11
(B0 23.00 12 Compute cosh-' x
[sM0)(0) 61.00 13
[E33) 34 14
= 75 15
(=R 01 16
= 95 17
ox) 35 18

85 19
[Re)(0) 71.00 20
=7 95 21
(nx) 32 22
(nrs) 13 23
(w(2]) 23.02 24 Compute tanh~! x
[sT0)((0 ) 61.00 25

85 26
[ 01 27
= 95 28

55 29
O 53 30
(R 01 31
= 75 32
(Rey)(0 ) 71.00 33
| 54 34
=) 95 35
[inx) 32 36
=) 55 37
=2 02 38

54
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QUADRATIC EQUATIONS

=) 95 39
13 40
48.1

Section 5 — Quadratic equations

e This program solves the equation: ax? + bx + ¢ = 0 (a#0)

e Equations:
A = b? - 4ac

1. A>0 x] = —b —V&

2a
X2 = __U_._\E
2a
2. = 1= = =h
A 0 X x2 23
3 A<0 no root belonging to R, 2 complex roots
z1 = a4+ jf
22 = a-jf
with a = =D ang g = =/ =12
a 2a
* Memory map
Mo | M1
a b Program steps
39 00
* Program listing
Press Code Step # Comments
(zna) D2 )
(LRN) (2nd ) IR - St
(2nd] N 56 00
(s10)(1] 61.01 01 Save b value
(x7) 34 02
L= 75 03
(wis] 13 04 Get c value
[1"7 65 05
& 04 06 (Continued)
55



QUADRATIC EQUATIONS

x]
®e(]
(RiS)

(inv] (2nd) E00
gm0l 1 |
=]

=

)
meL)(1]
=)

2nd) @0

| H

g

SEEO0 g O

- 8
&

g

B

[

il
-

() (2nd) B
(LAN]

L
LRN

71.00

95

13

23.01

94

35

28.00

13

71.01

23.00

55

02

55

71.00

95

94
-28

* Running this program:

Enter a, then

Enter b, then press [RST)(RiS)

Enter c, then
11 420,

21f A<0,

press (sT0] O

press &
press (R/s)
press
press (Ris)

press (Ris)

07
08
09
10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

bbb

Display A
Test sign of A

LA 20

Display x1

Note: x2 + x1

Display x2

{Continuation)

Compute complex roots

.A<0

Display §

Display o
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FUNCTION PLOTTER

o Examples:
x2-2x+5=0
Press Display Comments
(DER) 1
(2@~ (reT) (W8] 4
(5 )(ws] -16 Ais<0, z1and 22 are complex numbers
-2 ﬁ}zt =1-2j
1 abz2 =1+ 2§
x2+x-6=0
Press Display Comments
o o] 1
(1) @) (@8 1
(s8] @) (ws] 25 A is >0, x1 and x2 are real numbers
R/S) -3 x1=-3
(wis) 2 x2=2

Section 6 — Function plotter

e This program computes the values of a function in a given interval.
The function to plot has to be entered as a program under label O and

has to be followed by [INnV

* Equations:
F(x) is computed for x varying from a to b with step c.

* Memory map:

Mo | Ms
a c

F(x) definition | program
39 19|18 00

* Running this program:
Once F(x) has been entered in the program memory :

- enter a, press (RST),
- enter b, press (Ris]
- enter c, press [Ris]
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FUNCTION PLOTTER

¢ Example:

i ] key.
- Set calculator to degrees mode with the (DRG] _
- Calculate fix) = e%"™ for x varying from O to 180°, with a 10° step.

Press Display
0 (AST)(ws) R
180@ 180
10 (A5 ?
10
1.189637
20
1.4077887
* Program listing:
Press Code Step #
(2nd) EEDC 2
(LRN) (2nd) D == St
(570} 0 ) 61.00 00
(wis) 13 o1
& 51 02
onic) 15 03
(W) 13 04
) 1) 61.01 05
e (o) 71.00 06
ey 23.01 07
[2nd) B2 96 08
(s8R (0 28.00 09
@ Pause 96 10
men) (1) 71.01 1M
(sT0)#)( 0 61.85.0012
(ReL)( 0 ) 71.00 13
W)d D 27 14
(Gmo)[ 1) 2201 15
(2nd) £33 26 16
Tl (7] 22.01 17
ws) 13 18
ey [0 23.00 19
(V) -32 =
W)(a) @@ -28 22
()

Comments
a

b
X
fix)
fx)

fix)

Comments

Call subroutine computing f(x)

Function definitiofl
(can use up to 21 steps)

In this example: F{x) = e*"™
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LIMIT OF A FUNCTION

Section 7 — Limit of a function

* This program is designed to evaluate the behaviour of a function (fix)) as
its variable approaches some specific value. In some cases the function
may “‘diverge’” or ‘’go to infinity’* right at the limit point or it may con-
verge to a specific limit value.

* Equations:
Compute lim f(x).

x—x0
Fix) is evaluated for values of x that move from x1 to x0, such as
xn = =1+ %0 . thus halving the distance from x to x0 at
each iteration.

* Memory map: Mo M1

Fix) Equation | Program
39 15|14 00

* Running this program:

Once f(x) has been entered in the program memory

enter x0, press [RsT], (®is]

enter x1, press [Ris|

This program will run indefinitely. Hold [#i8) down to stop its execution.
* Example:

Evaluate the limit of f(x) = —L-'% for x approaching 1.
Romi

Press Display Comments
1 (BsT)(Ris) 1 x0
2 (wis) 2 x1
0.6931472 f(x1)
1.5 x2
0.8109302 f(x2)
1.256 x3
0.8925742 f(x3)
etc.

As you watch the display you will notice that when x approaches 1, the
| i

..... of f(x) approaches 1.
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11-8
HI-LO GAME HI-LO GAME
« Program listing: | * Program listing:
Press Code Step # Comments Press Display Step # Comments
(zd) @D 2] Part
e - o e €2
o)1) 61.01 00 Limit point 59 St
W) 13 01 Get starting point (x1) & 00
1) 23.01 02 o B < 01
(o) 61.00 03 = as 02
=] ser (0N 28.00 04 Call subroutine computing f(x) %) 03
(ze0) @B 96 05 Display f(x) S 45 04
Calan 71.00 06 = e
85 07 59 o7
A1) 71.01 08 x] 07 Generate a pseudo random
= 95 09 o) gg 08 number y such as
55 10 ) - 09 = INT (103 x FRAC [{ ™ + x)8])
3 02 11 = A 10 x being the number introduced.
=] 95 12 Calculate next value of x (xp) 58 1
(nd) XY 96 13 Display x E 5 12
@) 22.01 14 Go back to next iteration s 9 :2
@ gg.oo :g Subroutine computing f{x} (0] 23.00 15
: 55 17  (can use up to step3 39) % -2 16
(] 53 18 Colas 3 17  Enter guess
@) 71.00 19 in this example, f(x) = L0 et e 45
75 20 -
% o1 21 %C}] 61.85.0120 Increment number of tries
) 54 22 71.00 21
=) 95 23 26 22 Is the guess correct?
() (2d) B -28 24 @ _ 22.03 23
~27 24
(@mj(2) 22.02 25 . no- too high
OJ 01 26
(619)(0 ) 22.00 27
%@ 23.02 28 .no-toolow
H — L 01 29
Section 8 — HI-LO Game o .
(eroj( 0] 22.00 3
How many guesses will it take to you to discover a “g&eret’’ number i3] 23.03 32 .yes-itiscorrect
between O and 10007? After each guess, you are told whether your guess ealCo) 71.00 33 Recall the correct guess
was ‘high’* or "“low"’. (2nd] @Y 96 34
(Rey (1) 71.01 35 Recall the number of tries
(2nd) EED 96 36
[_Tl 22.03 37
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4,

ERROR CONDITIONS

* To play the game:
* Press [+ ], then enter the time of the day and the number of the day
{or any positive number less than 1).
* Press [RST), the calculator displays a *'0"’, telling you it's ready to
play.
* Now enter your guess and press
- If your guess is *"high’* a **1'’ is displayed
-If itis low, a **— 1" is displayed.
- If your guess is right, the calculator displays alternatively the
correct number and the number of tries it took you to get it.

® To guess again, enter your néw number and press (Ris]
* After you guessed correctly, you can restart a new game by pressing
Ais|, [AST] and re-entering a new seed.

* Example:

Press Display Comments

.222312 0.222312

0

500 (ws) 1

300 -1

400 -1

450 1

425 -1

434 (ws) 434

6

Appendix A — Error conditions

The following list the circumstances which cause “‘error’’ to be displayed.
When this occurs, no entry from the keyboard except is accepted until
fonvig is pressed. Presing fowg clears the error condition and all pending ope-
rations. When the error occurs in a program, the program pointer points to
the instruction following the one which caused the error, except for bran-
ching errors which bring the program pointer back to ¥fe program starting
location. The analysis of the causes of the error will allow you take appro-
priate action to correct it.

1. Number entry or calculation result {including in memories) is outside
therange £ 1 x 10799 t0 + 9.9999999 x 10%°,

2. Multiplying a number greater than 1 x 10°%® by another number may
cause an error condition.

ACCURACY INFORMATION

3. Dividing a number by zero.

4. Calculating (Teg ], [inx], or {3 or zero, calculating the Oth root of any
number or zero to the zero power.
5. Calculating [iog ], [inx), a power or root of a negative number.
6. Inverse of sine or cosine (arcsine or arccosine) when the absolute
value in the display is greater than 1.
7. Tangent of 90° or 270°, n+2 radians or 3 1+ 2 radians, 100 grads or 300
grads, or their rotational multiples such as 450°.
8. Having more than 15 open levels of parentheses or more than 4 pen-
ding operations.
9. Factorial of any number except a non-negative integer less than 70.
10. Trying to set the memory partitioning to O, 8 or 9 data memories.
11. Using (Reu), (810}, or (exc] for a memory that is not defined by the current
partition.
12. When using memory arithmetic, following [sT0) with two memory arith-
metic operations and a valid user data memory number.
13. When using memory arithmetic, following (RcL) or (EXC) with an opera-
tion instead of a valid user data memory number.
14. Pressing (laN}, [sST], (RiS] when no program steps are available.
{calculator set to partition with 7 data memories).
15 Using [6Toin or (2nd)E@n with an unexisting label n definition.
16. Using an argument outside the range given in Accuracy Information
(see Appendix B) for the logarithmic and trigonometric functions.

Appendix B: Accuracy Information

Accuracy Information

Each calculation produces an 11-digit result which is rounded to an 8-digit
standard display. The 5/4 rounding technique used adds 1 to the least
significant digit in the display if the next nondisplayed digit is five or more.
If this digit is less than five, no rounding occurs. In the absence of these
extra digit, inaccurate results would frequently be displayed, such as
1+3 x 3 =0.9999999

Because of rounding, the answer is given as 1, but is internally equal to
0.9999999999.

The higher order mathematical functions use iterative calculations. The
cumulative error from these calculations in most cases is maintained beyond
the 8-digit display so that no inaccuracy is displayed. Most calculations are
accurate to + 1 in the last displayed digit. There are a few instances in the
solution of higher order functions where display accuracy begins to deterio-
rate as the function approaches a discontinuous or undefined point. For
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N

ACCURACY INFORMATION

example, the tangent of 87° is accurate for all displayed digits. However,
the tangent of 89.99999° is accurate to only three places. Another exam-
ple is when the y* function has a y value that approaches 1 and an x value

Appendix C — Keycodes in numeric order

KEYCODES IN NUMERIC ORDER

that is a very large positive or negative number. The displayed result for
1.05- '8 js accurate for all displayed digits, while 1.0000005 " '89% g 00 o] 53 0
accurate to only five places. g; f[_1“1 54 _:_1
Trigonometric values can be calculated for angles greater than one revolu- 03 .}—_;—' 55 [i'
tion. As long as the trigonometric function result is displayed in normal form 04 ‘[f 56 d) X3
rather than in scientific notation, all displayed digits are accurate for any 05 F ]' 57.0n m"
angle from - 36,000° to 36,000° and - 40,000 to 40,000 grads. The 06 l—‘*_, 58 Intg
equivalent range in radians (+ 200 ™ )is comparable to degrees and grads in 07 Eﬂ 59 (&d)
accuracy except at rotation multiples of @ andn+ 2. The rounded value of 08 &1 61.0n sT0ln
7 limits accuracy at these points. In general, the accuracy decreases one 09 r‘?g;' 61.45.0n ($70)(¥¥]n
digit for each decade outside this range. 13 ,%Fs:' 61.55.0n T+ In
=2 61.65.0n [57T0)( X
15 STO|[ X |n
o1 %’g 61.75.0n &)(=n
- 22.0n @i i 570)(+n
B-2 — Accuracy Information 2800 (8)n 71.0n £
23 (2nd) E2D) 75 S
26.0n o 76 e
The following gives the limits within which the display must be 204 (2nd) EERI 81.0n =
when calculating certain functions. - £ o-: | 85 E
Function Limit 32 " 93 e
I 1 (in} 94 =
sin™' x, cos™' x -1=lxl=1 a3 %) 95 4~
il -9 100 - (x5 96 S P
In x, log x 1x10¥=sx<1x10 35 3 ST Pause
e* —-227 95592 = x =< 230.25850 40 X
10* -99 < x < 100 a1 (2nd) ETH
x! 0 < x < 69 where x is an integer i [bAg)
sin ]
The following gives the range of results of the inverse trigonometric 43 (con)
functions. 44 =
Arc Function Range of Resultant Angle 45 (=
arcsin x 0 to 9¢°, 7+2 radians, or 100G ::’; (2nd) I
arcsin —x 0to —90°, —m+2 radians, or —100G (2nd) G
arccos x 0 to 9¢°, w+2 radians, or 100G 48 (2nd) D
arccos —x 90° to 180°, w2 to w radians, & 49 (4 IED
100G to 200G 50 2nd | B
arctan x 0 to 9C°, m+2 radians, or 100G 51 M)
arctan —x 0to —90°, —w+2 radians, or — 100G 52 3
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SUMMARY OF CLEARING KEYS
SERVICE AND WARRANTY INFORMATION

SERVICE AND WARRANTY INFORMATION

Appendix D: Summary of clearing keys

Pending Fixed User data Program t-Register
operations decimal memories

Key Display
pressed digits

jonic) Cleared None None None None None
ongonve Cleared  Cleared None None None None
ofFllone  Cieared Cleared Cleared None None None
2nd) [B} None Note None Cleared None None
[2na|IEEB  None None None None Cleared None

2nd|[BEB  None None None None None Cleared

In case of Difficulty

In the event that you have difficulty with your calculator, the following ins-
tructions will help you to analyse the problem.

You may be able to correct the calculator problem yourself without retur-
ning the unit to a service facility.

A. Self service
1. Problem: Calculator gives erroneous answers or displays “'Error’’.

Remedy: Check the paragraphs on error conditions, accuracy information or
the paragraphs of the manual describing the functions used during your cal-
culations. Re-initialize the caloulator_ using the following key sequence:

onic) on/c)(2nd ) 2D 7 {2na) SN (200 ) (K (200 [ 1 ‘owic

2. Problem: The display is blank, shows erratic numbers, or grows dim.

Remedy: The batteries may be discharged. Insert new batteries, following
the instructions in the paragraph ‘Battery Replacement’’.

4. Problem: The ““"RUN’’' indicator is on and the display shows a steady zero
or flashing numbers.

Remedy: You calculator is running a program. Wait for a few moments until
calculation is completed or press [Ris] or press [off|@kic and eventually
reinitialize your calculator.

B. Assistance:

If the above remedies do not correct the difficulty, please contact your
retailer.

Battery Replacement

NOTE: The calculator cannot hold data in its users data memories or mode
registers when the batteries are removed or become discharged.

The calculator uses 2 of any of the following batteries for up to 750 hours
of operation: Panasonic LR-44, Ray-O-Vac RW-82, Union Carbide
(Eveready) A-76 or the equivalent. For up to 2000 hours of operation use
Mallory 10L-14 or D357, Union Carbide {Eveready) 357, Panasonic WL-14,
Toshiba G-13, Ray-O-Vac RW-42 or the equivalent.

1. Turn the calculator off. Place a small screwdriver, paperclip, or other
similar implement into the slot and gently lift the battery cover.

2. Remove the discharged batteries and install new ones as shown. Be
careful not to crease the film contacts while installing the new batteries.
Be sure the film contacts are positioned to lie on top of the batteries
after they are installed.

3. Replace the cover, top edge first, then gently press until the bottom
edge snaps into place.

4. Press lowc on/c)(2nd) B 7 (2nd) SR (2n0) KB (20a) (D 1 foWid), The display

then shows O and is ready to be used.

CAUTION: Do not incinerate the old batteries.
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SERVICE AND WARRANTY INFORMATION

TWO-YEAR WARRANTY

In case of breakdown or damage, please consult your local Texas

Instruments retailer.

1. The terms and conditions set out hereinunder shall not apply where you
have purchased this calculator directly from Texas Instruments Ltd. in
which case the conditions of sale of Texas Instruments Ltd. shall apply.

2. This electronic calculator (including charger if applicable) from Texas
Instruments is warranted to the original purchaser for a period of two
(2) years from the original gurchase date -under normal use and service
-against defective materials or workmanship. For those calculators
designed to incorporate batteries, this warranty does not cover damage
resulting from any battery leakage. Batteries delivered with calculators
are for demonstration purposes only.

This warranty is void if : the calculator has been damaged by accident
or unreasonable use, neglect, improper service or other causes not
arising out of defects in material or workmanship.

During the above two-year period, the calculator or its defective parts
will be repaired, adjusted and/or replaced with a reconditioned model of
equivalent quality, (""RECONDITIONED"’) at manufacturer’s option
without charge to the purchaser when the calculator is returned, by
way of the dealer to Texas Instruments with proof-of-purchase date.
UNITS RETURNED WITHOUT PROOF-OF-PURCHASE DATE WILL BE
REPAIRED AT THE SERVICE RATES IN EFFECT AT THE TIME OF
RETURN.

In the event of replacement with a reconditioned model, the
replacement unit will continue the warranty of the original calculator
product or 90 days, whichever is longer.

THIS CONDITION 2 SHALL NOT AFFECT THE STATUTORY RIGHTS OF
A CONSUMER AS DEFINED IN THE CONSUMER TRANSACTIONS
(RESTRICTIONS ON STATEMENTS) ORDER 1976 (AS AMENDED).

3. Save as expressly provided in Condition 2, Texas Instruments shall be
under no liability of whatsoever kind, howsoever caused whether or not
due to the negligence or wilful default of Texas Instruments or its
servants or agents arising out of or in connection with this calculator
provided that nothing contained in this condition 3 shall exclude or
restrict :

(1) Any liability of Texas Instruments for death or personal injury
resulting from the negligence of Texas Instruments or its servants or
agents; or

(1) Any liability of Texas Instruments for loss or daﬁage arising from
this calculator proving defective while in consumer use (within the
meaning of Sec. 5 (2) (A) Unfair Contract Terms Act. 1977) and
resulting from the negligence of Texas Instruments or its servants or
agents.

T —

SERVICE AND WARRANTY INFORMATION

3. Save as expressly provided in Condition 2, Texas
Instruments shall be under no liability of whatsoever kind
hgwsoever caused whether or not due to the negligence ;:r
w}lf‘ul default of Texas Instruments or its servants or agent
;:I:Il‘lg oult of or in connection with this calculator ;.:nrwsi;decjs
res:ri:?t;hmg contained in this condition 3 shall exclude or
n )l\nv.«r liability of Texas Instruments for death or personal
|nj\:|r\,nr resulting from the negligence of Texas Instruments
or its servants or agents: or

(un Any liability of Texas Instruments for loss or damage
arising from this calculator proving defective while in
consumer use (within the meaning of Sec. 5 (2} (A) Unfair
ConFract Terms Act. 1977) and resulting from the
negligence of Texas Instruments or its servants or agents

SUGGESTIONS

stcause of the number of_sgggestions which come to Texas Instruments
"E“n maljy sources, comafnmg both new and old ideas, Texas Instruments
:le nf:nﬁuflert :uch |suggestlt:ans only if they are freely given to Texas Instru
- It is the policy of Texas Instruments to r i "
_ _ ; efuse to receive any s -
tions in confidence. Therefore, if i A
; - It you wish to share your suggestions wi
‘ . ith
:’::::nr:tvr:u;:e:ts, 0:1 if you wish us to review any calculator program key
ich you have de i ing i
- y veloped, please include the following in you
All of the informati'on {qrwarded herewith is presented to Texas Instru-
:'nen"cs on a noncpnfldennal, nonobligatory basis: no relationship, confi-
: ential or otherwise, expressed or implied, is established with Tt;xas
nstruments by presentation. Texas Instruments may use, copyright, distri-

bute, publish, reproduce i i
ite, ‘ . or dispose of the information i
without compensation to me'”. b
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