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e @ TART 4007800 Compuler

1&K M MOPH Crmimdmum)
ATART EBASIC Lanquage Carbtridoe
ATART 410 Frogram Recaorder

Disk Versiorn—- ATARIT 4007800 Computer

24K memory (mirimum)
ATART BASIT Larmguage Cartridaes
Orme ATART 810 Disk Drive (Minimum)

SYSTEM OFTIOMS:

Both Versiorns- ATART 820 FPricter (340 columhs?

ATART 822 PFrimter (80 columns)
ATARI 823 Primter (80 columns)
ATARI 830 Inmterface EBom

Other switable printer

LOADING THE FROGRAM FROM TAFE?

« Apply power to the Computer amd T.V. (or video monitor)
Flace the RFN CALCULATIR FROGRAM tspe into the Tape Drive,
Rewind the tape to the start of either side.

+ Press the FLAY key on the Tape Drive.

o Turn on your computer while holding down the START key. After s
@ep, press RETURN, and the program will load and run sutomaticslly.

(SRSl CF I SV I o
-
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LOADING THE‘PRUGRAM FROM DISKETTE?

1. Apply power to Disk Drive rumber ore ormly - averythirng else

siould be off.

2+ After the busy liaght goes out, place the RFN CALCULATOR FROGRAM

disk into the drive.,

3. Apply power to the computer console.

4, The disk drive should start to run arnd, a2fter 2 short pause, the

word READY should sppesr on the T.V, scresp—---R0 NOT FEMOUVE THE
DISKETTE AT THIS TIME,

S, After 38 short pause, the disk drive shouwld sgainm stsrt Lo run

snd some text should begim to scroll zcross the screen.

&, After the program name and other text have passed, the disk

drive will zgain start to rurm and within 3 Tew secornds the so

shoulid show the caleoulstor display.

i~

reean
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THE REVERSE FOLISH NOTATION FORMATS

It is not withinm the scope of this document to educste the user
about the technicsl specifics of Reverse Folish Notztion. There are
MaNny  qood books  which wmay be purchassed to perform this furmction:
nowever, just becoming familiar with this progrsm arnd  its use will
provide s great desl. of insight irto the operation of this type of
system and should provide many hours of enjoyment end education.

THERE ARE 4 AREAS OF INFORMATION ON THE T.VU. SCREEN¢
(Rurm the program ang locste the 4 areas indicated)

ARES 1. The STACK OF REGISTERS shows Lhe contents of!

B register (top reqgister in the stack)

T
b Z register (rext register down)
C Y recister (rnext below 2)
i s X register (bottom of the stack)
e, LX register (Last cormtents of the X register)

This area is om the wupper left of the screerm and is hounded by
the heavy, reverse video lires. Each reqister is idermtified

at its left edge.

NOTE: The word RADISNS or DEGREES within the reverse-video area
dernotes the current armngular measurement mode of the sgstem (the
default value is RADIANS)., !

AREA 2. 20 MEMORY REGISTERS (0 to 19)¢

Thiz area is just to the right of the STACH and shows the
contents of each of the 20 memory reqisters. If there is an
asterisk (%) rnext to any of the "R" rumbers, this indicates
that there is 3 rmon-zero value in that reqgister.

AREA 3. COMMAND SYNTAX REMINDER AREA:

The area below the STACK anmd REGISTER areas shows a2ll of the
commands recoqgnized by the system. This is present at zll
times as a2 reminder should gou forget the emxact syntax which
is to be used with this proaram.

AREA 4., VALUE/COMMAND INFUT AREA:

This area is where 4You will enter either a rumber to be pushed
onto the stack or a2 function (such as "ADD") to he performed on
numbers which are zlready in the stack or the memory registers,
All imputs to this program are entered here!
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REN USES FOST-FIX NOTATION:

Fost-fix rmotatiorn ic a3 scheme of mathematical operations where the
function to be performed follows the wvalues on which it operates.,
The following is an example of post—-fix mnotation?

= <} -

In the emxample zhove, the values 3 and 4 are added together, If
the result were showr, it would, of course, equsl 7. Flease rote
that the values 8 ard 4 which are to be added together precede the
add operator. The term post-fix means that the operator comes after
the values to be cpersted upon. Reverse Folish Notation uses Fost—fig
Notation.

Most weekend mathemsticisms are more familiar with ALGEERAIC entry

math. Algebraic entry is an in-fix ma3th scheme where the operator

lies betweern the values which are operated wpon., Using aleebrzic
entry, the problem above would be writterm as follows!

= -+ <4 =

This progaram uses post-fix riotation which leads to the corcept of
& stack..

USING THE RFEN STACK:

In this program +the stack is represented by the reqgisters called
Xy Yy, Z, and T. We can put mumbers imto the stacl., one 3t a time,

until we have ernough (usually 1 or 2) to perform the desired
operation.

Let’s use the example above. Remembering the lessor on post—-1fisx
notatiorn, we carm see that we” must somehow enter the numbers 3 and 4
before we can operate uwpon them with the add function. To do this,
we "push'" these two rumbers onto the stack by first entering the 3
into the X register, then the 4. When the 4 is entered into the X

reqgister, the 3 which was just there is ‘"pushed" up into the Y
register.,

Now that we have the stack loaded with two rnumbers- 2 3 inm the Y
register amd 3 4 in the X reqgister- we can request that the add
furnction be performed upon these rnumerical values. When this happens,
the calculator takes the 3, adds it to the 4, places the result in
the X reqister, and "drops the stack" (another way of savying that a1l
of the values in the stack move down one reqgister).
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WHAT'S IT ALL GOOD FOR?

A clear exemple of the usefulrness of this Teature can he seen by
examining the following problem!

A FROBLEM SOLVED USING EQTH SYSTEMS:

i = pA <3 b &= LY o e e bl == R
ALGEGRAIC OPERATIONS TO SOLVE THIS FROBLEM:?

1) Enter the 3,

2) Enter the multiply operation.

3) Enter the 4,

4) Obtain the product by entering the equals operation.
5) Store the interim result (12 inm this case) somewhere.,
é) Ernter the 5.

7 Ernter the multiply operation.

33 Enter the 6.

Ch Obtain the product by entering the equals operation.
10) Store the interim result (20 in this case) soMewhere.
11 Recall the firsgt imterim result (12).
12) Ermnter the add operation.
13) Recall the second result (30).

14 Obtaim the firnal result by entering the equals operstion.

RFN OFERATIONS TO SOLVE THIS FROBLEM!

1) Enter the 3.

22 Enter the 4.

) Enter the multiply operation.

4) Ernter the S.

3 Ernter the 6.

4) Ernter the multiply operatiorn.

73 Ernter the addg operatiop.

As You can  see, the stack automatically keeps interim results
urtil  they are either wused or pushed off the stack by subsequent
entries. This means that it is possible to reduce the rumber of
entries required +to obtain the results from a3 series of Manyg
operations. Some algebrzic-type calculators azdd extra feastures to

help reduce the rumber of keystrokes required to perform these

operations, but none czn reduce the number to that of Reverse Folish
Notation.

It can be gshown that problems of any complexity may he solved
using RPN with a8 stack which is four registers deep. One merely
begins evaluating +the irmermost terms of the expression working
outward and letting the stack hold interim reswults wntil needed by
the next step inm the problem.
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~ GENERAL OVERVIEW OF OFERATION:

One-number functions (SIN, COS, LOG, etc.)!

L, Type in the number on which the fumction will operate.
2. Type in the function which will operate on the rumber.

Example? (type a3s shown, [keynamel is 3 key to he pressed)

100 Creturnl
LOG Creturnd

Notice what happeried - the 100 was first placed inmto the X
register, thern the LOG operation was performed upon that rnumber

and the resulting rumber 2 (the LOG of 100) was written in
plasce of the precedimng mumber 100,

Two-number functions (+, -, %, /, etc.)!?

1. Type in the first rumber,
2 Type in the second rumber.
3. Type in the functiom which is to operate on the two

numbers just entered.

Example! (type as shown, LCkeyramel is a ey to he pressed)

335 C[returnl !
113 LCreturnd
/ Creturnl

Here is what happened!

. The number 355 was placed into the X reqgister

N Whern the number 113 was entered, 2 things happened:
First - the 355 was moved up irmto the Y register,
Second- the 113 wa3s placed into the X reqister.

. When the "/" (divide) command was entered, 2 thirngs

happerned aqQain?
First - 355 was divided by 113,
Second- Eoth the 355 and the 113 were removed from

the stack armd the arswer (3.1415...) was placed into
the X register.

FUNCTIONS:
Caleculator functions fzall into 4 casteqories!

1. SYSTEM COMMANDS 2, GSTACK OFERATIONS
3. MATH FUNCTIONS 4., STATISTICAL FUNCTIONS

The riext page describes each of these commards.



REN CALCULLATOR SIMULATOR -6-

SYSTEM COMMANDS:

CLX Clears the X register to 0.

CLR Clears 311 stack registers to 0.

CLST Clesrs 3ll stack registers, except LX, to 0,

CLRG Clears all 20 memory recisters to 0.

RTN or ENT Same as pressing the RETURN KEY.

DEG Flaces the calculator into the DEGREES mode.
Interprets all mumbhers ss Deqrees for Trig use,

RAD Flsces the calculastor into the RADIANS mode.
Interprets all rnumbers as Radiarms for Trig use.

FRT Frimts the contents of the STACK, MEMORY REG’S,
and REGISTER NAMES omn the system printer.

END Emds program execution - returns to BASIC,

STACK OFERATIONS:
i Rolls the stack DOWN. T--3Z, Z-=%Y, etc.

: Rolls the stacl UP, Xw=2Yy, Y==27, eatc,

XY or YX Swaps the comntents of the X zsrd Y reqisters.

AT or ZX Swaps the contents of the X and 7 registers.,

XT or TX Swaps the cortents of the X srd T registers.

YZ or ZY Swaps the contents of the Y amd Z registers.,

YT ar TY Swaps Lhe contents of the Y and T registers,

ZT or TZ Swaps the contents of the Z and T reqgicters.,

X Flaces the last value of X imto the X reqgister.

MATH FUNCTIONS: .
+ ADD the contents of the X amd Y register.

- SURTRACT the conternts of the X from Y reqQicster.
X MULTIFLY the contents of the X armd Y registers,
/ DIVIDE the conmtents of Y register by X reqister.
INV Replaces conmternts of X reqgister with the
reciprocal of the conmtents of X (1/X),
CH%S Charnges the siam of the rumber im the X reqister.
FI Flaces the value of FI into the X reqgister.
SIN Calculates the SINE of the X register value.
cos Calculates the COSINE of the X reqister value.
TAN Calculates the TANGENT of the X register Value.
ASIN Firmds the ARC SINE of the X reqister value.
ACOS Finds the ARC COSINE of the X register value.
AT &N Firnds the ARC TANGENT of the X reqgister value.
SQR Calculates the SAUARE ROOT of the X register.
YAX or A Raises the value in the Y reg. to the X pPOwWer.
1.OG Fimds the LOG (bhase 10) of the X reaqister.
LN Fimds the LOG (matural base) of the X register.
ALOG Finds the ANTILOG (bhase 10) of the X reqgister.
S5TOrr Flasces the value of the ¥ STACK REGISTER into
MEMORY REGISTER rr.
RCLrr Flaces the value of teh MEMORY REGISTER rr inmto

the X STACK REGISTER, pushing the stack UF,
NOTE S REGISTER VALUE (rr) MUST ALWAYS BE 2 DIGITS.
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nsy e cslowlator hes been
L | Frunmoetions. Whern tine © OMME
ig given to do these functions, the progeram makes specigl wse of
of the meﬁR” RECISTERS ; : isters 10 to 19,
i wEine hr BQE Wher dodno
functions.

Im zodition to 211 of the abhove
tesigred to do some standard ste

SOMe

LIser s

el s

THE STATISTICAL REGISTE!

10 G
1 SUM QF L VEH LSS,
12 SUM OF all. ¥ walues.,

13 SUM OF Al Y22 wvaluss,
14 SUr OF &Ll X times ¥ values.

1% TOTAL MUMEBER OF DATH POINTS (MY,
14 ARTITHMETIC MEAN OF ALL X vazlues.
L7 ARTITHMETIC MEAMN OF &L Y T
ie STAMOARD DEVIATION OF all. % vaiw
12 STAMDERD DEVIATION OF Gl ¥ Vm[“hJ&

2

Fegister

GETTING READY TO USE THE STATISTICAL FUMCTIONS:

1. If you do pot have important dats in ang of the STORAGE
RECIZSTERS thern executs these commancs:

=

CLRG
CLST

2. If wou do have importent date in registers 10 to 19 then
move it imto registers 0 thvough 9 and execute?

CLET
STO10
STO1Y

3. Begin entering dats (either ONE-NUMBER or THO-HUMEER:S:

ONE-MUMEER DATA- Flece rumber into ¥ register.

THO-NMUMEER DaTa- Flsce YV number into
Flace ¥ nmumber Lntu
Prsd ]
into

LI

1t belongs.
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B RS TR | e § gon oo goo, ode o1 gee soq sed 3
COMMANDE (oanmt irmuec)

GETTIMG READY TO USE THE STATILTICAHL FUMITIONS (corntirmossd)

4., Tupe the commsno

W
Hotod 1at
-

to ok

(g

[+ o
b P £
£

b d wos, poq - $ ofe  pee e . e oan o Son e T wile LA NS b aliae S il o ase

7 s BT E T - Lo toculzte tre ARITHMETIO MEAM or

STANDARD DEVIATION ;

Loon e dats esntered, enter the

+

following commanas s

To ocaloulste &
To cazleculste S

RITHHMETIC MEANM - twupe MEAHM [returmd
TaMEDARD DEVIATION -~ tuype MESAM [returnd
type SO Creturnd

If gouw were worlking with OMNE-NUMEBEER D&Té tnen Lhe snswer
Wwill appeszr in the X reqgister.

If wouw wereworking with TWO-NUMEER DATES then the results
for the X-dats will be in the X register; and the results
for the Y-dats will be in the Y register.

HOTE® Wnile entering datzs using SUM+ the dats point entered will
he returned to youw in the LX register while the dats point
rmumoer (M) shows in the X register, This festure is
provided to help keep gou Trom losing gour place whnile
entering lorng lists of dats.

OME FIMAL WORD:

There ie mo substitoute for experience. Work witn the proaram s
can, and 1t will become almost second nasture Lo gou. I
arezt pains to correct some of the more ooviows wesknesses
) “HI BEASTL language narnadling of wmath fonctions, For exasmple, if

try to find the sine of 20 degrees using ATARI BASITC atmbumwhfﬂ
it will tell wou 49929229 rather thaen the exesct 0.5 which is expected.
Irm order to do this, I had to sserifice ome or two digits
irn Lthe normael display. IT wou plan to use the csleoculastor o
dollszrs-and-cents caloulations, totazls ewceeding 9,999 -Q?eG
expacted to show some rounding ecrror T o
ction in the acours INIRIEE
Pniﬁtmr LanF« i
iz 2 differsnce

of very amall
i 113

T

tie

€

a1
ﬁ 1
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Limited Warranty on Media and Hardware Accessories. We, Atari, Inc., guarantee to you, the original
retail purchaser. that the medium on which the APX program is recorded and any hardware
accessories sold by APX are free from defects for thirty days from the date of purchase. Any applicable
implied warranties, including warranties of merchantability and fitness for a particular purpose. are
also limited to thirty days from the date of purchase. Some states don't allow limitations on a warranty’s
period. so this limitation might not apply to you. If you discover such a defect within the thirty-day
period. call APX for a Return Authorization Number, and then return the product along with proof of
purchase date to APX. We will repair or replace the product at our option.

You void this warranty if the APX product: (1) has been misused or shows signs of excessive wear;
(2) has been damaged by use with non-ATARI Home Computer products; or (3) has been serviced or
modified by anyone other than an Authorized ATARI Computer Service Center. Incidental and conse-
quential damages are not covered by this warranty or by any implied warranty. Some states don't allow
exclusion of incidental or consequential damages. so this exclusion might not apply to you.

Disclaimer of Warranty and Liability on Computer Programs. Most APX programs have been written
by people notemplioyed by Atari, Inc. The programs we select for APX offer something of value that we
want to make available to ATARI Home Computer owners. To offer these programs to the widest
number of people economically, we don't put APX products through rigorous testing. Therefore, APX
products are sold “as is,” and we do not guarantee them in any way. In particular, we make no warranty,
express or implied, including warranties of merchantability and fitness for a particular purpose. We are
not liable for any !csses or damages of any kind that result from use of an APX product.

For the complete list of current
APX programs, ask your ATAR! retailer
for the APX Product Catalog
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PROGRAM
EXCHANGE
PO. Box 3705

Scnra Clara, CA 95085

We're interested in your experiences with APX programs
and documentation. both favorable and unfavorable.
Many of our authors are eager to improve their programs
if they know what you want. And. of course, we want to
know about any bugs that slipped by us. so that the
author can fix them. We also want to know whether our

1. Name and APX number of program.

Review Form

instructions are meeting your needs. You are our best
source for suggesting improvements! Please help us by
taking a moment to fill in this review sheet. Foid the sheet
in thirds and seal it so that the address on the bottom of
the back becomes the envelope front. Thank you for
heiping us!

2. If you have problems using the program, please describe them here.

3. What do you especially like about this program?

4. What do you think the program’s weaknesses are?

5. How can the catalog description be more accurate or comprehensive?

Zasy to use

8. Onascaleof1to10. 1 being "poor” and 10 being “excellent”. please rate the following aspects of this program:

User-orientead (e.g.. menus. prompts. clear language)

Enjoyabie

Setf-instructve

Usefu! (non-game programs)
imaginative grapnics and soung



-~

. Describe any technical errors you found in the user instructions (please give page numbers).

8. What did you especiaily like about the user instructions?

w

. What revisions or additions would improve these instructions?

10. On a scale of 1 to 10, 1 representing "poor” and 10 representing “exceilent”, how wouid you
instructions and why?

rate the user

11. Other comments about the program or user instructions:

=rom

ATARI Program Exchange
P.O. Box 3705
Santa Clara. CA 95053

isea! nere!

STAMP




