.e error message illustrated above indicates that the program was not saved correctly. In
s case, check the following items:

Jenly the program again,-this time appending *“CAS1:" before the filename (VERIFY “CAS1

BASIC" in the above example).
=nsure that connections between the computer and cassette tape recorder are correct and

secure.
Znsure that the volume level of the recorder is set to in the vicinity of its maximum.

Sheck whether the cassetle tape is damaged.
Sheck whether the recorder-heads are soiled.

ste also that an error will be generated if a program exists on the tape with the same name
that currently present in computer memory, but the contents of the two programs are

ferent.
“he VERIFY command automatically determines whether the program being checked was
;aved using the SAVE or SAVE ALL command.

8-3 Program Load

>grams stored on cassette tapes using the SAVE and SAVE ALL commands can be load-
into the computer using the LOAD and LOAD ALL commands.

AMPLE: .
ad the program “BASIC"” from cassette tape into memory
AD &g { LOAD {Program load
command)
BASIC B (Program filename)

(Load complete)

Ready PO

te that executing the LOAD and LOAD ALL commands while programs are already stored
memory deletes the current memory contents.

e LOAD ALL command can be used to load programs to all of the program areas (PO~ P9).
ecitying a filename in the LOAD and LOAD ALL commands causes the unit to search for
. specified filename for loading into memory. The following table shows the relationship
-ween the LOAD, LOAD ALL, SAVE and SAVE ALL commands.

T——————__ | LOAD | LOAD “filename” | LOAD ALL LOAD ALL “filename”
SAVE © x x x
SAVE *filename” o .o x x
JAVE ALL x x o] x
;AVE ALL *‘filename” % x ] o

7TE: . _
2 PART 7 PER}PHERAL peviceS for details on using the SAVE and LOAD commands.
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A vaiiety of peripheral devices are availabie for connection 10 inis unil 10 piuvige even more
computing power.

System Configuration

FX-850P

!
L]

B8KB RAM 32KB RAM
expansion pack [5 & expansion pack
(RP-8) (RP-33)

. [\

Data recorder interface unit Personal computer, etc.
FA-6
] l ( ) MD-100
.(D—(SBJ') (PKT7) RS-232C interiace PB-1000
B A

Printer interface

M
L]

FX-850P

a g ] D l ] 50
(FP-100) (FP-40)

4-color ploter-printer Character printer

Graphic printer, etc.

7-1 CASSETTE INTERFACE UNIT FA-6

7-1-1 - Features

The FA-6 is an interface unit which makes it possible 1o use a cassette tape recorder as
an external data storage device. Besides a cassette interface, the FA-6 is also equipped with
an RS8-232C interface and a Centronics standard printer intertace.

The RS-232C interface connector, priniei inierace, vessstie interface and an AC adaptor
jack are located on the back of the FA-6. The battery compartment is iocated on the bottam
of the unit. Batteries are loaded by removing the battery compartment cover and inserting
batteries while ensuring that their polarities (¢ <) are as iliustrated in the compartment.



MT connector

adaptor jack

) svwa.

Printer
connector

|
=

|
A A
-

e

-2 Connections

Connector

RS-232C/Cassette switch

Power switch
1

;ure that the power of both the computer and the interface unit is switched OFF before
-mpting connections. Once connected, power should be switched ON for the computer
. and then the interface unit.

-3 Cassette Interface

s cassette interface is used for connection of a cassette recorder 1o make it possible to
‘e programs on casseite tapes and to later reload the programs into computer memory.
1nection 1o the cassette tape recorder is accomplished using the optional SB-7 connect-
cable. The red plug is inserted into the MIC or LINE IN jack (labeling differs according
ype of recorder used) of the recorder, while the white plug is inserted into the EAR or
E OUT jack of the recorder. The bfack piug is inserted into the REM jack of recorders
lipped with a remote function.

FA-6 cassette interface unit terminals

—lo

T

L —

Data recorder terminals

EARREMMIC
DIN (8-pin) plug ©@e e

ssene cable (SB-7; optional)

EAR : Output (earphone) - White plug
REM: Remote control - Black plug
MIC : input (microphone) - Red plug
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NOTE:

The remote plug is not used when the recorder being used is not equipped with a remote
function.

The recorder should be set to its RECORD mode when performing recording of programs
or data. For program loading, set the recorder to its PLAYBACK mode after executing the
1.OAD command.

Single Program Save

SAVE “‘file descriptor’’ g (file descriptor may be omitted)
The file descriptor can contain any symbols, characters, or numbers (except quotation marks).

EXAMPLE:
SAVE ‘“CASD: AD1990" &5
* *CASO:’* may be omitted.

Single Program Load

LOAD ‘‘file descriptor’’ kg (file descriptor may be omitted)
i a file descriptor is not specified, the unit loads the first program found on the tape.

EXAMPLE:
LOAD **CAS0: AD1990"’ kg
* "*CASO:"" may be omitted.

Loading/Saving All Programs
SAVE ALL **file descriptor’’ fxg
LOAD ALL “‘file descriptor’’ gxg
The SAVE ALL command saves all of the programs stored in program areas PO through P9
to cassette tape. LOAD ALL, on the other hand, loads programs saved using the SAVE ALL
command. The LOAD ALL command also clears any contents present in the program areas
and replaces them with the programs from the cassette tape.

] (file descriptor may be omitted)

Saving and Loading Data Bank Data

The SAVE# and LOAD# commands are used for the saving and loading of memo data
stored in the DATA BANK. The procedure for using these commands is identical to that
described for SAVE and LOAD above.

Saved File Verification

The VERIFY command checks whether the program or data saved to the cassette tape
matches exactly the current memory contents.
VERIFY ‘‘file descriptor’” (fite descriptor may be omitted)

Tape Recorder Operation

The recorder should be set to its RECORD mode before the SAVE command is executed.
For program loading, set the recorder to its PLAYBACK mode and then execute the LOAD
command.

The SAVE, SAVE ALL, LOAD, LOAD ALL, SAVE #, and LOAD # commands cannot be used
"in the CAL mode or within programs. They can, however, be used during manual operations
in the BASIC mode. '

* See PART 9 FILE HANDLING FUNDAMENTALS for details on file descriptors.



1-4 RS-232C Interface

5-232C Switch
e RS-232C interface can be used for data communications after the RS-232C/Cassette
itch is set to RS-232C.

recifications

'mmunication method : Starn-stop (asynchronous) full-duplex mode only
insmission speed : 150, 300, 600, 1200, 2400, 4800 baud

rity bit : Odd, Even, None

aracter bit length : 7 or 8 bits _

>p bits : 1 or 2 bits

'S signal control : Control/no control

5R signal control . Control/no control

) signal control . Control/no control

.sy control : XON/XOFF control/no control

>ut/output code system @ SI/SO control/no control

1 Contfiguration

-Leur;-’n;)nearl Slgnal name Pin connection Yo
1 FG
2 TXD OUTPUT
3 RXD INPUT
4 RTS OUTPUT
5 CTS INPUT
6 DSR INPUT
7 GND
8 DCD INPUT
9 NC 1 13
10 NC
11 NC s 0 8 ¢ 90 % 00 ° 00 @
12 NC se e 0e0cee 00 vew
13 NC
14 NC
is NG 25 14
16 NC
17 NC
18 NC
19 NC
20 DR OUTPUT
21 NC
22 NC
23 NC
24 NC
25 NC

See PART 9 FILE HANDLING FUNDAMENTALS for details on using the RS-232C interface.



7-1-5 Centronics Interface (Printer Interface)

General

The Centronics interface is used to output data processing results or program lists to a printer.
Any Centronics printer can be connected o the computer via the FA-6 interface unit.

Pin Configuration

Tneur,r:g',l?' Signal name Pin Connection
1 PSTE ~
2 PDBO
3 PDB1 ] e ——— 1
4 PDB2 \ /
5 PDB3
6 PDB4 \ .
7 PDBS LI J 1 ) 1 1 1} U
8 PDB6 R D SRS SR S S S |
9 PDB7 r .
10 NC
11 BUSY
12 NC ) . 8
13 NC
14 GND

BASIC Printer Commands

Command Function

LLIST Outputs program contents to printer

LPRINT Outputs specified characters to printer

TAB Outputs spaces up to a specified position to printer
PRT ON Mode

Setting the unit to the PRT ON mode (f&=3{7)) and then executing the PRINT, LIST or VARLIST
commands prints out the results of such command execution and object data specified by
the TRON command on the printer. Including (W) [0)(B){E){7] within a program prints out all
contents of subsequent print commands. The PRT ON mode can be canceled by or
& [©DIE(E (PRT OFF).

* See the FA-6 manual for details on its proper operation.



> PLOTTER-PRINTER (FP-100)

. FP-100 is a four-color plotter-printer capable of printing on A-4 size paper.

. FP-100 has both a character mode and a graphics mode which makes it possible to
1 on virtual any type of computer output.

iracter mode : Program lists, calculation results

phics mode : Graphics produced by graphics commands

-1 Specifications

slor printing in black, red, biue, green
racter effects : Halics

1 resolution : O.imm/step
er width : Postcard size to letter size
cracter size  : 1.0mm x 1.2mm (S0, 0) —~ 16.0mm x 19.2mm (S15, 15); 256 types

-2 Connections

s unit is connected to FP-100 via the FA-6 interface unit and PK-7 printer cable.
se only CASIO PK-7 printer cable

FP-100

FX-850P FA-6

-3 Data Printing

ygram lists are output to the printer using the BASIC LLIST command. Execution of the
ST command prints out the currently accessed program.

e LPRINT command is used to print out data within a program, while execution of the
ST# command in the BASIC mode ( &= (1) ) prints data bank contents.

;ee the FP-100 manual for details on its proper operation.
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7-3 CHARACTER PRINTER (FP-40)

The FP-40 can be used to print out data or program lists of programs written on the FX-850P.

* Addition of an optional interface pack also makes it possible to use the FP-40 with PB-100
series and PB-700 series computers.

7-3-1 Specifications

Print method : Thermal print system (non-impzct)
Columns : 40 standard (normal mode)
80 maximum (BOCHR mode)
Print speed : Approximately 0.65 lines/sec (normal mode)
Paper feed : 1/6 inch or 1/9 inch
Roll paper : Width 112mm, o.d. 30mm maximum; thermal paper (TRP-112)

7-3-2 Connection

This unit is connected to the FP-40 via the FA-6 interface unit, PK-7 printer cable, and SB-43
interface pack.

FX-850P FA-6
* See the FP-40 manual for details on its proper operation.



} RAM EXPANSION PACK (RP-8 (8KB)), (RP-33 (32KB))

- unit comes equipped with a standard RAM of 8K bytes. RAM expansion packs are also
onally available for larger programs and for handling larger quantities of data. Addition
1e RP-8 RAM pack expands memory capacity 10 16K bytes, while the RP-33 RAM pack
ands memory to 40K bytes.

-1 Expanded Memory Map

0

SYSTEM AREA

30 .
STRING VARIABLE DATA

VARIABLE FREE AREA

ity checked by FREO 130 bytes with RP-8
(Capacity ¢ y ) 8182 bytes with RP-33

NUMERIC VARIABLE DATA
VARIABLE TABLE

PO AREA
P1 AREA

2r's

P9 AREA

DATA BANK AREA

11728 bytes with RP-8
i 29648 bytes with RP-33

FREE AREA
(Capacity checked by FRE1)

CONTROL AREA
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7-4-2 Handling RAM Packs

Preparation

Static electrical charges can damage internal circuitry of RAM packs. B2 sure to touch a
door knob or some other metal fixture to discharge static electricity before handling RAM

packs.

Procedure

(® Switch the power of the unit OFF.

(@ Remove the back cover of the unit after remov-
ing the two screws holding it in place.

3 Insert the RAM pack into the socket provided in
the unit and fasten it in place using the three
screws provided.

* Never touch the RAM pack connector or PCB pad.

(@ Replace the back cover of the unit and fasten it
in place using the two screws.

(& Switch the power of the unit ON and press the
P button. Next, press the ALL RESET button and
switch the power of the unit OFF and then ON
again.

Screws
/ \ a—
LP button
Socket PCB pad
'D f-‘| —u
il fo] !
e £ ,

3

3

L o

* Failure to press the P button and ALL RESET button after inserting or removing the RAM

pack can result in altered unit memory contents.

* Dint, dust, or finger prints on the RAM pack connector or PCB pad can result in poor con-

nection and malfunction. Never touch connectors.

* Be sure to store RAM packs in their original cases when removed from the computer and

store in an area free of dirt or dust.
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5 unit is capable of loading data and programs written for the PB-100 series® computers
of executing PB-100 programs. Certain special commands are required, however, to
w program compatibility.

1e PB-series includes the following models:

B-100, PB-100F, PB-110, PB-220, PB-240, PB-410, FX-720P, FX-730P, FX-770P, FX-785P,

X-790P

{ PB-100 SERIES PROGRAM INPUT/EDITING

: following conversions are required to allow execution of PB-100 series programs on this

PB-100 SERIES FX-850P
AT, STATLIST. STATCLEAR | se library function or create a program.
X, EOY
JT, GET Change using OPEN "CASO:"

. Example 1. PUTS—OPEN “CASO:" FOR OUTPUT AS#1:
PRINT# 1, AS:CLOSE

Example 2: GETS—OPEN “CAS0." FOR INPUT AS=1:
INPUT %1, AS:CLOSE

<=, =K
><L, <>
>=, =2
~
Pi

s recommended that the following command conversions also be performed to ensure
npatibility between PB-100 series programs and FX-850P programs.

PB-100 SERIES COMMANDS FX-850P COMMANDS
JAC CLEAR
Fei~ IF-THEN~
2SR LOCATE or TAB
{EY, KEYS INKEYS
3ND ROUND

VID {location, number of characters)

MIDS (8, location, number of characters)

30TO (numeric expression),
GOSUB (numeric expression)

ON-~GOTO, ON~GOSUB

MODE 4/5/6

ANGLE 0/1/2

MODE 7/8

LPRINT
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Though direct input of PB-100 series characters is not possible with this unit, they can be
displayed using the CHRS$ function.

EXAMPLE:

Display =
PRINT CHRS (&HE1)

See CHARACTER CODE TABLE on page 395 for details on character codes.

NOTES
* A space must be included before the THEN of an IF ~ THEN statement when the character
preceding the THEN is alphabetic.

Example: IF3=ATHEN — IF3=A_THEN

* The jump destination of a GOTO or GOSUB statement must be enclosed in parentheses
when it is an expression beginning with a numeric value.

Example: GOTO 10xA — GOTO (10%A)

* A space must be included before the TO in the TO portion of a FOR~ NEXT loop when
the initial value is represented by an alphabetic character.

Example: FORA=BTOC —~ FORA=B._TOC

* An INPUT statement followed by a comma will not produce a question mark as a prompt.
The question mark is displayed only when the INPUT statement is foliowed by a semicolon.

8-2 PB-100 SERIES PROGRAM EXECUTION

8-2-1 DEFM Mode

The PB-100 series uses variables A~2Z and AS ~Z$ as arrays. The DEFM mode can be used

when executing PB-100 series programs on this unit to use A~Z and A$ ~Z$ in the same

manner as PB-100 series computer. (0] (E] (F) % number of variables to be expanded g

oerlorms variable expansion as PB-100 series computers.

" PB-100 series programs which use DEFM arrays should always be executed in the DEFM
mode.



2 variables for this unit become as foliows when DEFM mode arrays are used.

DIM mode variables

A (0) - A

A (1) B (0) 1

A (25) B (24) ~z

A (26) B (25) = A(0)
A (27) B (26) = AQ1)
AS (0) ' - A$
AS (1) BS (0) - BS
AS (25) BS (24) -2
AS (26) BS (25) ~ A$ (0)

AS (27) B§ (26) - A3 (1)
. and 'AS are independent 61 each other

=2 DEFM mode is canceled by declaring an array using the DIM statement or by DIM ).

AMPLE:
4 A(m, n, o) B¢ Declaring 3-dimensional array A {m, n, 0)
v kg Only cancels DEFM mode.

FM mode — DIM mode
v mode — DEFM mode
FM — DEFM n &t

. nurnber of vaniables 1o be expanded

At this time, variables A( ) and AS( ) are erased.
This cannot be used within a FOR ~ NEXT loop.

2-2 Using DEFM Statement Arrays

1en defining arrays using the DEFM statement, a variable area should be reserved for
2 variables used. Failure to do so will result in an OM error (memory over error) when DEFM
specified or when the program is executed. Should an OM error occur, the CLEAR state-
ant must be used to reserve a variable area before the next DEFM specification. The fol-
ving shows calculation of the required variable area size. :

variable : 62 + 3 (bytes)

- Z variables : (8 + 4) x number of variables (bytes)

;~ 2§ variables : (B + 5) x number of variables (bytes)

iriable expansion : 7 + 8 x number of variables to be expanded + 7 + 9

x number of variables to be expanded
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8-2-3 DEFM Mode Displays

Using the DEFM specification in manual (direct key input) execution displays the number
of variables in the DEFM array. This DEFM display does not appear when DEFM is specified
within a program.

EXAMPLE:
ODEBHME A--72726 DEFM:®
DEFE ™10y [A--2:26 DEFM:TQ

8-2-4 CLEAR Command, DIM Command, DEFM Command
In DIM Mode and DEFM Mode

Executing the CLEAR statement with this unit clears the contents of variables and reserves
a variable area. Executing this command in each mode produces the foliowing results.

Operation DIM Mode DEFM Mode
Cibes —=
= el Deletes variable contents Deletes variable contents
(®EO)
Deletes variable contents and Deletes variable contents, can-
=2 ¥ Vvariable area 2 | reserves variable area cels DEFM mode and reserves

variable area

Enters DEFM mode and internally Displays number of arrays when

DEE®O 2;«;:(:)utes ERASE A, AS:DIM A( ),| executed manually
Cancels DEFM and execut
O 0 W ey Executes DIM e e and executes

* DEFM specification is not required for FX-790P and FX-730P programs which employ DIM statements.

8-3 LOADING PB-100 SERIES PROGRAMS

The following commands are executed in the BASIC mode to load PB-100 series programs
from cassette tape.

PBLOAD : Program file

PBLOAD ALL : All files

Executing these commands loads the programs and automatically modifies them to allow
execution on the FX-850P.

EXAMPLE:
PBLOAD from a cassette tape containing the following programs:

TEST 1 (memo file)

TEST 2 (data fite)

TEST 3 (all files) -
TEST 4 (program file)



PRODOEADDES DEERDIES

[TESTY NF

TESTR2 VF -t Search
TEST3 AF

TESTAa PF Load
Egﬁzgrtln:j;. Code conversion
HT A

8-4 READING PB-100 SERIES DATA

The following commands are available for reading of PB-100 series data files and DATA BANK
files:

PBLOAD # (DATA BANK file)

PBGET (data file)

EXAMPLE: .
Execute PBGET for filename TEST 5 containing the data $, A, B, C, D.

PREEDNESDEBEEDSE S ES
[TESTS VF

GET $.4data *
Converting. ..

Converting. ..

Resdy PR

* Program, data, DATA BANK data, and all files saved to cassette tape using this unit can-
not be read by PB-100 series computers.

8-5 COMMAND FORMAT

PBLOAD [ {2 ” (“filename"]

1.0 : positive phase 1 : reverse phase (default = positive phase)
Attempt using the phase which is opposite the current setting if problems are experienced
during PBLOAD operations.

2. This command loads file under the specified filename into the current program area.

3. This command must be executed in the BASIC mode.

4. Execution of this command reads the specified program from tape and converts it from
PB-100 series format to FX-850P/FX-880P format.

5. Execution of this command can be terminated at any time by pressing the g key.
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PBLOAD ALL [[‘1’” [*“filename"’]

1. This command loads all files under the specified filename into program areas PO throu
PS.
Operation is identical to PBL.OAD.

PBLOAD [{‘1’ ” [*“filename"] [, M)

1. This command reads the data under the specified filename into the DATA BANK.

2. The [, M] specification appends the read data to the end of the data currently stored
the DATA BANK.

Operation is identical to PBLOAD,

PBGET [ {2} J [“filename"’]

1. This command reads the data file contents under the specified filename and assign then
10 8 variable, A( ) array, or AS( ) array.

2. String data and numeric data are automatically assigned to the proper corresponding array

3. This command can be executed in both the BASIC mode and CAL mode, but must be
preceded by array declaration using the DIM statement or DEFM statement.

4. Data are automatically converted (Converting ---displayed) before being assigned to
variables.

NOTES

* Suspending execution of PBLOAD, PBLOAD ALL, PBLOAD %, and PBGET using the &)
key and then resuming operation should be avoided.

* A PO error (program error) or DA error (data error) is generated when program or data
load is unsuccessful using a PB command.

» The following variables are used as work areas when any of the PB commands are executed:
a,bcdefghijklmn,
op.qrns tuvwxy
as, bs, ¢S, ds, s, 1S, gs, hS, i8S, jS, kS, 1S, mS, n$,
oS, p$

* STAT, EOX, EOY, PUT and GET commands are converted 1o the code 2?2 when loaded
to a PB series computer. Executing programs with this code generates an SN error (syntax
error). See section 8-1 for details on manual conversion of code 2?77,

> Execution of a PB command while in the PRT mode (PRT symbol on display) automatically
cancels the PRT mode.



GFILE HANDLING FUNDAMENTALS "3

9-1 FILING DEVICES

Besides execution of programs currently stored in memory, this unit can also employ cas-
sette tapes for data and program storage. Data and programs can also be exchanged with
other devices via a communications circuit. The OPEN, CLOSE, PRINT #, INPUT #, SAVE,
and LOAD commands are used for these purposes.

* Device Names

When using the commands noted above for file interchanges, it is first necessary to specify
whether cassette tape or the communications circuit is to be employed. This is known as
specifying a ‘‘device name''. The following table shows the available device names:

DEVICE NAME MEANING
CASO: Cassette tape recorder (positive phase)
CAS1: Cassette tape recorder (reverse phase)
COMO: Communications circuit (RS-232C)

¢ Filenames

Once the device to be used is determined, the next thing to do is assign a ‘‘filename’’ to

the file. A filename can be any combination of numeric and alphabetic characters up to eight

characters in length. :

The unit automatically disregards any filename input exceeding the first eight characters.

* Oniy one file can be open at any time. A program or subroutine, which successively opens
and closes files as they are required, should be prepared when multiple files need to be
accessed.

¢ File Descriptors

A “file descriptor” is actually a combination of a device name and filename. When using
the communications circuit, the file descriptor also specifies various communications
parameters in addition 1o the device name and filename.

9-2 FILE DESCRIPTORS

9-2-1 Cassette Tapes
The following shows the file descriptor when a cassetie tape is used for file storage.
CASO : (S)

filename
CAS1: 13
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(

CASO : Positive phase
Phase specification ,
| CAS1 : Reverse phase

S :300 baud (300 bits/second)
Speed specification ¢

F : 1200 baud (1200 bits/second)

EXAMPLE 1:
Reading data of a file named TEST, at positive phase, 300 baud

OPEN "*CASO : (S) TEST"* FOR INPUT AS =1
The file descriptor in this case is CASO : (S) TEST.

EXAMPLE 2: ..
Writing data to a file named SAMPLE, at positive phase, 1200 baud

SAVE "CASO : (F) SAMPLE"”
The file descriptor in this case is CASO : (F) SAMPLE.

EXAMPLE 3:
REading of a program under the filename AD1990

LOAD *AD1880""
This is the same as LOAD **CASO : (F) AD1980"

The file descriptor commands which can be used as outlined above are:
OPEN, LOAD, SAVE, LOAD#, SAVE #, and VERIFY
* CASO : and CAS1 : specity the read phase (positive/reverse) of data recorded on tape.
CASO : is generally used, but CAS1 : can be used for certain tape recorders.
* An attribute is automatically assigned when a program or data is written to cassette tape.
Attributes can be checked when the tape is read.

ATTRIBUTE MEANING
B B'nary file (program file)
A All file (program file saved using SAVE ALL commanad)
S Seguential file (data file, memo file, or program file saved in ASCI! format)

8-2.2 Communications Circuit
The file descriptor for communications circuit data interchange is as follows:
COMO : [[Speed], [Parity], [Data), [Stop], |CS], [DS), ICD], [Busy], [Code]}

(D Speed (baud rate : data transfer speed)

6 : 4800 baud (4800 bits/sec)
§ : 2400 baud (2400 bits/sec)
4 : 1200 bawd (1200Q bitsisec)
3 : 600 baud (600 bits/sec)
2 : 300 baud (300 bits/sec)
1 : 150 baud (150 bits/sec)

NOTE: 2400 (5) or less should be specified when the communications circuit is specified
using the OPEN statement.



(@ Parity (parity bit : check bit for data send)
N : No parity bit
E : Even parity
O : Odd parity

(3@ Data (data bit : number of bits representing one character)

7 : JIS 7 bit (7 bits/character)
8 : JIS 8 bit (8 bits/character)

(@ Stop (stop bit : bit (s) at end of a character signitying character end)
1 : 1 bit
2 : 2 bits

(5-CS (Ciear to send (CTS) : control function to inform partner device whether or not data
can be sent)

C : Used — The sending device waits until CS is ON.
N-: Not used

6 DS (Data set ready (DSR) : function to inform normal operation of partner device)

D : Used — An NR error is generated when data are received while DS is OFF. When
sending, the device waits until DS is ON.
N : Not used

7,CD (Carrier detect (CD) : function to inform partner device ready to receive data)

C : Used — An NR error is generated when data are received while CD is OFF.
N : Not used

(8 Busy (Busy, (XONJOFF), function to temporarily suspend data send)

B : Used — A send suspend request is sent to the partner device when the remaining
number of characters to be read at one time is less than 64 during data receive. Dur-
ing data send, send is temporarily suspended when a send suspend request is received
from the partner device. Sending is resumed upon a send start request.

N : Not used

8 Code (Input/Output code system (SI/SO) : Used to send character expressed as eight
bits when data bits specified as seven)

S : Used — This function is only applicable when the data bit parameter (above @) is
specified as seven bits. The SO code (OEH) is sent before codes 80w or higher in this
case to enter the SO mode. Codes 7Fu or lower are sent preceded by the S! code
(OFH) to enter the Sl mode.

The S specification should be used whenever it is necessary to send data with codes
80+ or higher as 7 bit data.

N : Not used

Parameter Default Values

COMO :2,E, 8 1, N, N, N BN
Baud rate : 300 baud (300 bits/sec)
Parity : Even

Data bits : 8 bits

Stop bit : 1 bit

CSs : Not used

DS : Not used

CD : Not used

Busy : XON/XOFF

Code : SI/SO - Not used
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EXAMPLE 1: .
Send the character string noted below to RS-232C using the parameters listed.

Baud rate : 300 baud - 2

Parity : Even» E
Data bits : 8 bits - 8
Stop bit : 1bit- 1

Cs : Notused = N
DS : Not used - N
CD : Notused 2 N
Busy :Used > B

Shift infout : Not used = N

10 OPEN *"COMO:2,E, 8,1, N, N, B, N’ AS #1
20 PRINT #1, ""HELLO.”
30 CLOSE

EXAMPLE 2:
Receive character string from RS-232C as above.

10 OPEN ""COMO:2,E, 8,1, N, N, N, B, N* AS #1
20 INPUT #1, AS
30 CLOSE

* Communications are performed via the RS-232C terminal.

* Data interchange is performed using a full-duplex (both sices can communicate simultane-
ously, as with a standard telephone), start-stop system (typical computer communications
system, also known as asynchronous).
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FORMAT ELEMENTS

The method for entering statements is explained below.

« Words in bold type are commands or functions, and they must be entered as shown.

« Braces indicate that one of the parameters enclosed must be specified.

« Commas contained in braces must be written in the position shown.

« Brackets indicate that the parameters enclosed may be omitted. Brackets themselves are
not entered.

e An asterisk indicates that the term preceding it may appear more than once.

e Numeric expressions~—Constants, expressions, and numeric variables (e.g. 10, 10 + 25,
A, unit cost * quantity)

« String expressions—String constants, string variables, and string expressions (e.g. "ABC",
A%, and AS + BS)

« Expressions—General term for numeric and string expressions

» Arguments—Elements used by commands and functions

LRGN Can only be executed in a program.

LY, S Can only be executed manually.

e A ........ Can be executed both manually and in a program.

L2 I Function instruction that can be executed both manually and in a program.

Example: MIDS function
MIDS ( string array , position [, number of characters })
String expression Numeric expression Numeric expression

The term *'string expression’” under ‘‘string array” describes that array. Likewise, ‘‘numeric
expression’’ under ‘‘position’” and “numeric expression’’ under ‘‘number of characters” are
descriptors. Also, since the comma and number of characters are enclosed in brackets, they
may be omitted.

Example: GOSUB Statement

branch line number
Line number

GosuB

# program area number
{ Single character; 0~9

This example illustrates two descriptors for GOSUB: the line number of the subroutine to
which the program branches and filename to which the program branches.



MANUALSC

OMMANDS %

PASS ¢

PURPOSE: Specifies or cancels a password.
FORMAT: PASS ‘‘password"

String expression

EXAMPLE: PASS “TEXT"
PARAMETERS: 1. Registering a single password makes it the password for all program

areas (PO ~ P38) and for DATA BANK function.

2. The password must be a string of 1 ~ 8 characters.

3. All characters after the first 8 are ignored when 9 or more characters
are entered.

EXPLANATION:

B WN

th

. The password is used to protect programs and DATA BANK data.

. The password can be registered in both the CAL mode and BASIC mode.

. Executing this command registers a password when no password previously exists.

. Executing the PASS statement using a previously registered password cancels the pass-

word. Specifying a password that is different from that registered, results in a PR error.

. The following operations and commands cannot be executed when a password is

registered:;

Program write

MEMO IN mode specification

MEMO search

LIST, LLIST, LIST ALL, LLIST ALL, LIST=#, LLIST#, NEW, NEW ALL, NEW#
EDIT

" SAVE, SAVE # to RS-232C

SAVE, SAVE # to cassette tape in ASCII format

. Executing SAVE and SAVE ALL to cassette tape applies the password to the saved

program.

. Loading a program (using LOAD or LOAD ALL) which is protected by a password into

the computer causes the password of the loaded program to be registered as the com-
puter password. A PR error is generated when the current password differs from the pass-
word of the loaded program.



NEW [ALL]

PURPOSE: Deletes a program.
FORMAT: NEW [ALL]
EXAMPLE: NEW

EXPLANATION:

1. Deletes the program in the currently specified program area when ALL is omitted.
Variables are not cleared.

2. “Ready Pn"' is displayed on the screen after the program is deleted, and the computer
stands by for command input.

3. All files that are currently opened are closed.
4. This command cannot be executed for program files that are protected by a password.
5. Attempting to use this command in the CAL mode results in an FC error.
6. Specifying NEW ALL clears the programs in all program areas and all variables.
7. This command cannot! be included within a program.

CLEAR ¢
PURPOSE: Clears all variables and determines the variable area size in accordance

with the parameter entered. Also closes any files that are open.

FORMAT: CLEAR [variable area size]
EXAMPLE: CLEAR 400

PARAMETERS: variable area size: Numeric expression
Determines the areas used for variables. The initial setting when ALL
RESCT is executed depends upon total memory capacity.

MEMORY CAPACITY VARIABLE AREA SIZE
Less than 32KB 1536 bytes
32KB and over 8192 bytes

EXPLANATION:

1. Clears all variabies.

2. Closes all open files and clears the FOR~ NEXT and GOSUB stack.
3. Variable area cannot be set during program execution.

SEE: FRE
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MEMORY MAP

0000

0B80

User's
area

System area

RAM area for stack

Character variable data

1l Variable free area
1 (capacity can be referenced using FREOQ)

Numeric variable data

Variable table

PO area

- P1 area

P9 area

DATA BANK area

Free area
(capacity can be referenced using FRE1)

Program control area

} 768 bytes

Variable area
(capacity can be referenced
using FRE2)

EXPANDED MEMORY CONFIGURATION (UNIT =BYTES)

FX-850P

FRE 1 3536
Standard FRE 2 1536
User’s area 5072
FRE 1 11728
B pansion pack E2
User's area ' 13624
FP.33 RAM FRE 1 29648
33 FRE 2 8192

e k
xpansion pac User's area 37840

FRE 1 capacity value is when no programs or DATA BANK data are stored.
FRE 2 capacity can be changed using the CLEAR command.



STACK AREA

/O BUFFER

For file opened using OPEN statement
Capacity: 298 bytes (cassetie tape) or
42 bytes (RS-232C)

CHARACTER OPERATION STACK—

For character operatlions

For confirmation of operation and array
variable contents

)|
STACK FREE AREA
768 9 1t
b —
yies DATA STACK
FOR STACK ]

———For FOR loop execution
Capacity: 26 bytes/loop

GOSUB STACK

For GOSUB branching

Capacity: 8 bytes/branch

FRE

PURPOSE:

FORMAT: FRE ( argument
Numeric expression

EXAMPLE: PRINT FRE O

PARAMETERS: argument: Integer in the

EXPLANATION:

1. parameter=0:
2. parameter=1:
3. parameter=2:

SEE:

Returns unused memory i

CLEAR

Returns memory area size in accordance with argument.

)

range of 0 < argument < 3

n variable area in byte units

Returns unused memory in program or in DATA BANK area in byte units
Returns overall variable area in byte units



LIST [ALL] v

PURPOSE: Displays all or a part of the currently specified program.
FORMAT: [ start line number ] [~ [ end line number ]}
LIST Line number Line number
[-]
[ALL})
EXAMPLE: LIST 100
LIST 100 - 300
LIST - 400
LIST

PARAMETERS: 1. startline number: Integerin the range of 1 g line number < 65535
(first line number when omitted)

2. end line number: Integer in the range of 1 < line number < 65535

(end line number when omitted)

EXPLANATION:

1. Displays the currently specified program in the range specified by the line numbers.
2. A minus sign must be used as the delimiter between line numbers.

3. The following five examples illustrate specification of the display range.

a) LIST kx5 (All lines from peginning of program)

b) LIST 30 2 (Line 30)

c) LIST 50 - 100 g (Lines 50 through 100)

d) LIST 200 - &g (From line 200 through end of program)

e) LIST - 80 E:x' (From beginning of program through line 80)

4. Using a period in place of the line number displays the most recently handled (i.e. written,
edited, executed). If a program is halted during execution by an error, executing ““LIST .”
displays the line in which the error was generated.

5. When the specified start line number does not exist, the first line number above that speci-
fied is taken as the start line number.

6. When the specified end line number does not exist, the greatest line number not exceed-
ing that specified is taken as the end line.

7. The start line number must be smaller than the end line number.

8. LIST command execution can be halted by pressing the g key.

8. Press the ¥ key to momentarily halt LIST command execution. To restart execution, press
the Exf key or one of the alphanumeric keys.

10. The computer stands by for command input after the program list is displayed.

11.This command cannot be used when a password is registered.

12.This command cannot be used in the CAL mode.

13. Specifying ALL displays all programs in sequence from area PO through P9.

SEE: EDIT, VARLIST, LLIST



EDIT

PURPOSE: Enters the BASIC edit mode.

FORMAT: T [ start line number ]
ED: Line number or period

[.]

EXAMPLE: EDIT 100

PARAMETERS: start line number: Integer in the range of 1 < line number = 65535
(first line number when omitted)

EXPLANATION:

1. Enters the BASIC edit mode and displays the program from the specified line number.
The cursor is displayed and editing becomes possible when either the (&) or {=] key is
pressed. .

2. Using a period in place of the line number displays the most recently handled (i.e. written,
edited, executed). If a program is halted during execution by an error, executing “EDIT ."
displays the line in which the error was generated.

. When the specified start line number does not exist, the first line number above that speci-
fied is taken as the start line number.

w

4. This command cannot be used when a password is registered.
5. This command cannot be used in the CAL mode.
6. This mode is canceled by pressing the gd key.
SEE: LIST, LLIST
VARLIST ¢
PURPOSE: Displays variable names and array names.
EXAMPLE: VARLIST

EXPLANATION:

1. Displays all currently existing variable names and array names.

2. Press the £ key to momentarily halt VARLIST command execution. To restart execution,
press the gxg key or one of the alphanumeric keys.

SAMPLE
EXECUTION: VARLIST &g

A AB R ACS()

This command displays all variable names and array names currently
stored in memory.
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RUN

PURPOSE: Executes a program.
FORMAT: RUN [ execution start line }
Line number
EXAMPLE: RUN
RUN 100
PARAMETERS: start line number: Integer in the range of 1 < line number < 65535
EXPLANATION:

1. Execution starts from the beginning of the program when the line number is omitted.

2. When the specified start line number does not exist, the first line number above that speci-
fied is taken as the start line number.

3. This command closes all files that are open.

4. Variable and array values are not cleared.

5. This command cannot be used within a program.

6. This command cannot be used in the CAL mode.

SAMPLE PROGRAM:
RUN 100

Executes program from line number 100.



TRON

PURPOSE: Specifies the trace mode.
EXAMPLE: TRON
EXPLANATION:

1. Switches the trace mode ON and TR appears on the display.

2. All subsequent program execution is accompanied by a display of the area’name and line
number. The first two lines are displayed, and execution is suspended.
Program execution can be resumed at this time by pressing 5.

3. The program stays in the TRON mode until the TROFF statement is executed or the power
is switched OFF.

SEE: TROFF
SAMPLE
EXECUTION: TRON kg
RUN f8
Cars sassC OEC TR SYOe
RUN
P2-10

PO represents currently specified program area and 10 currently executed
line number.

TROFF ®

PURPOSE: Cancels the trace mode.
EXAMPLE: TROFF

EXPLANATION:
Cancels the trace mode (entered using the TRON statement).

SEE: TRON
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DAMENTAUSSCOMMANDS

R SRR R T

END

PURPOSE: Terminates program execution.
EXAMPLE: END
EXPLANATION:

1. Terminates program execution, and the computer stands by for command input.

2. Closes all files that are open.

3. Variables and arrays are not cleared.

4. Any number of END statements can be used in a single program. Program execution is
terminated and open files are closed automatically at the end of the program even if an
END statement is not included.

SAMPLE PROGRAM:

10 FORI=1TO 20

20 IF1>10 THEN END
30 PRINT I;

40 NEXTI

Displays values ot 1 in FOR ~NEXT loop.
Program ends when | exceeds 10.



STOP | ®

PURPOSE: Temporarily halts program execution.
ZXAMPLE: STOP
ZXPLANATION:

1. Temporarily halts program execution and STOP appears on the display. Execution can
be resumed by pressing Es.
2. Pressing = 1222 while execution is halted by the STOP command displays the current pro-
gram area and line number.
3. Such commands as PRINT can be executed while execution is halted by the STOP com-
mand. Manual calculations can aiso be performed in the CAL mode.
. Open files, variable values and array values are retained as they are at the point when
execution is halted.

Pes

S The STOP status is canceled when an error is generated, the mode is changed, or the

program is edited while program execution is halted.

SAMPLE PROGRAM:
B 10 FORI=1TO 10
20 IF 1=6 THEN STOP : PRINT
30 PRINTI;
40 NEXTI

Displays vaiues of | in FOR ~ NEXT loop.
Execution is halted when | equals 6. Next, pressing fx resumes execution.
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GOTO

PURPOSE:
TORMAT:

SAMPLE:

PARAMETERS:

EXPLANATION:

Branches unconditionally to a specified branch des: ~ation.

brar.ch destinaticn line number
Line number

GOTO # program area number
Single character; 0~9

GOTO 1000

GOTO #7

1. branch destination line number: Integer in the range of 1 < line num-
ber < 65535
2. program area number: Single character, 0~9

1. Specifying a line number causes program execution to jump to that line number in the
current program area.

2. Specitying a program area number causes program execution to jump to the first line num-
ber of the specified program area.

3. A UL error is generated when the specified line number does not exist.

SAMPLE PROGRAM:

10 PRINT ""PRESS [BRK]" ;
20 PRINT ""TO HALT EXECUTION'" ;
30 GOTO 10

Line 30 returns execution to line 10.
This loop continues until & is pressed.



GOSUB - ¢

URPOSE: Jumps to a specified subroutine.

ORMAT: branch destination line number

Line number
GOsuB # program area number l

Single character, 0~9

XAMPLE: GOSuUB 100
GOSuUB #6
ARAMETERS: 1. branch destination line number: Integer in the range of 1 < line num-
ber < 65535

2. program area number: Single character, 0-9

XPLANATION:

. Program execution branches to the subroutine that starts at the specified line number.
Execution is returned from the subroutine by the RETURN statement.

. Subroutines can be nested up to 96 levels. Exceeding this value results in an OM error.

. A UL error is generated when the specified line number does not exist.

. CLEAR command cannot be used within a subroutine.

JEE: RETURN
AMPLE PROGRAM:

10 REM % % Xk MAIN % % %

20 GOSUB 40

30 END

40 REM%* * < SUBROUTINE 13 % %
50 PRINT "SUBROUTINE 17" ;

60 GOSUB 80

70 RETURN

80 REMx* * %k SUBROUTINE 2% * %
90 PRINT "SUBROUTINE 2°°

100 RETURN

Line 20 branches to subroutine beginning at line 40, and line 60 branches
to subroutine beginning at line 80.
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RETURN

PURPOSE: Returns execution from a subroutine to the main program.
i .. MAT: RETURN
EXAMPLE: RETURN

EXPLANATION:

1. Returns program execution to the statement immediately following the statement which
originally called a subroutine.

2. A GS error is generated when the RETURN statement is executed without first executing
a GOSUB statement.

SEE: GOSuUB, ON~GOSUB
SAMPLE PROGRAM:

10 REM SUBROUTINE

20 GOSUB 100

30 END ‘

100 PRINT ""SUBROUTINE 1
110 GOSUB 200

120 RETURN

200 PRINT *"SUBROUTINE 2*
210 RETURN

RETURN in line 120 returns to line 20, while line 210 returns to line 110.



ON GOTO | ©

JRPOSE:

JRMAT:

{AMPLE:
\RAMETERS:

{(PLANATION:

Jumps to a specified branch destination in accordance with a specified
branching condition.

ON condition GOTO ([branch { . [branch
Numeric expression destination] destination]}*

destination branch line number
Line number
# program area number
Single character; 0~-9

Branch destination:

ON A GOTO 100, 200, 300

1. branch condition: Numeric expression truncated to an integer
2. line number: Integer in the range of 1 =< line number < 65535
3. program area number: Single character, 0~9

The GOTO statement is executed in accordance with the value of the expression used
for the branch condition. For example, execution jumps to the first branch destination speci-
{ied when the value is 1, to the second destination when the value is 2, etc.

Program execution does not branch and execution proceeds to the next statement when
the value of the branch condition is less than 1, or if a branch destination corresponding
to that value does not exist.

Up to 29 branch destinations may be specified.

\MPLE PROGRAM

10 INPUT "1 OR 2" ; A
20 ON A GOTO 40, 50
30 END

40 PRINT “ONE’’ : END
50 PRINT “TWO"

Execution jumps to line 40 if 1 ket is entered or to line 50 if 2 exc is entered.
Otherwise, execution terminates at line 30.
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ON GOSUB

PURPOSE:

FORMAT:

EXAMPLE:
PARAMETERS:

EXPLANATION:

Jumps to a specified subroutine in accordance with a specified branch-
ing condition.

ON condition GOSUB | branch [, [branch
Numeric expression destination] destination])*

destination branch line number
Line number
# program area number
Single character; 0~9

Branch destination:

ON A GOSUuB 1000, 1100, 1200

1. branch condition: Numeric expression truncated to an integer
2. line number: Integer in the range of 1 <line number 65535
3. program area number: Single character, 09

1. The GOSUB statement is executed in accordance with the value of the expression used
for the branch condition. For example, execution jumps to the first branch destination speci-
fied when the value is 1, to the second destination when the value is 2, etc.

2. Program execution does not branch and execution proceeds to the next statement when
the value of the branch condition is less than 1, or if @ branch destination corresponding
to that value does not exist.

3. Up to 99 branch destinations may be specified.

SEE:

RETURN

SAMPLE PROGRAM:

10 S1=0:S82=0

20 FORI=1T0 100

30 ON (1 MOD 2)+1 GOSUB 1000, 1100
40 NEXT I

50 PRINT "’S1=""; 81

60 PRINT "'S2=""; 82

70 END

1000 S1=S1+1: RETURN

1100 S2=S2+1: RETURN

S1 calculates sum of even numbers from 1 to 100, S2 calculates sum of
odd numbers from 1 to 100.



F~THEN ~ ELSE/IF~GOTO ~ELSE °

IPOSE: Executes the THEN statement or GOTO statement when the specified con-
dition is met. The ELSE statement is executed when the specified condi-

tion is not met.

IMAT: condition [ THEN statement statement
IF o l [ : statement] ELSE { : statement]
umeric . . . .
expression GOTO branch destination branch destination
destination branch line number
o Line number
Branch destination: # program area number
Single character; 0-9
AMPLE: IF A=0 THEN 300 ELSE 400

IF K$="Y" THEN PRINT X ELSE PRINT Y

RAMETERS: 1. branch condition: Numeric expression truncated to an integer
2. line number: Integer in the range of 1 < line number 5 65535
3. program area number: Single character, 0~9

SLANATION:

“he statement following the THEN clause is executed, or execution jumps to the destina-
ion specified by the GOTO statement when the branch condition is met.

{the branch condition is not met, the statement following the ELSE statement is execut-
>d, or the program jumps to the specified branch destination. Execution proceeds to the
vext program line when the ELSE statement is omitted.

The format *IF A THEN ~"' results in the condition being met when value of the expres-
sion (A) is not 0 (absolute value of A < 1 x 10~%). The condition is not met when the
salue of the expression is 0.

F statements can be nested (an IF statement may contain other IF statements). In this
-ase, the THEN ~ ELSE statements are related by their proximity. The GOTO -~ ELSE
~ombinations have the same relationships.

F ~ THEN llF THJEN ~ ELISE IlF -~ THJEN ~ ELJSE ~ EL|SE ~

MPLE PROGRAM:

10 INPUT "1 TO 9" ; A
20 IF (0<A) AND (A<10) THEN PRINT *GOOD!’ ELSE 10

“GOOD" is displayed for input values from 1 to 9. Re-input is requested
for other values.
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FOR ~ NEXT

PURPOSE:

FORMAT:

EXAMPLE:

PARAMETERS:

EXPLANATION:

Executes the program lines between the FOR statement and NEXT state-
ment and increments the control variable, starting with the initial value.
Execution is terminated when value of the contro! variable exceeds the
specified final value.
FOR control variable name = initial value

Numeric expression

TO final value [ STEP  increment )
Numeric expression Numeric expression

NEXT [Control variable name] [, Control variable name]*

FOR I=1 TO 10 STEP 0.1
t
NEXT |

1. control variable name: Array variables cannot be used.
2. initial value: Numeric expression

3. final value: Numeric expression

4. increment: Numeric expression (default value = 1)

1. None of the statements between FOR and NEXT are executed and the program proceeds
to the next executable statement after NEXT when the initial value is greater than the fi-

nal value.

2. Each FOR requires a corresponding NEXT.

3. FOR~ NEXT loops can be nested (a-FOR ~ NEXT loop can be placed inside another FOR-
~ NEXT ioop). Nested loops must be structured as shown below with NEXT appearing
in reverse sequence of the FOR (e.g. FOR A, FOR B, FOR C~NEXT C, NEXT B, NEXT A).

10 FOR I1=1 TO 12 STEP 3

30 PRINT I, J

{:20 FOR J=1 TO 4 STEP 05

40 NEXT J
50 NEXT |
60 END

4. FOR~ NEXT loops can be nested up to 29 levels.
5. The control variable may be omitted from NEXT. However, use of the control variable in

the NEXT statement is recommended when using nested loops.



NEXT statements can be chained by including them under one NEXT statement, separat-
ed by commas.

10
20
30
40
50
(10]

FOR I'= 1 TO 12 STEP 3 10
FOR J = 1 TO 4 STEP 0.5 |20
PRINT 1, J 30
NEXT J 40
NEXT | 50
END

FOR | = 1 TO 12 STEP 3
FOR J = 1TO 4 STEP 0.5
PRINT 1, J

NEXT J, |

END

The contro! variable retains tne value which exceeds the final value (and terminates the
loop) when loop execution is complete. With the loop FOR | = 3TO 10 STEP 3, for exam-
ple, the value of control variable { is 12 when execution of the loop is complete.

Jumping out of a FOR ~ NEXT loop is also possible. In this case, the current control varia-
ble value is retained in memory, and the loop can be resumed by returning with a GOTO
statement.
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REM( ’ )

PURPOSE: Allows remarks or comments 1o be included within a program. This com-
mand is not executed.
FORMAT: [ REM } comments
String expression

EXAMPLE: REMor

PARAMETERS: comments: String expression (internal codes 20 to 7E and 80 to FB)

EXPLANATION:

1. Including an apostrophe or REM statement following the line number indicates that the
following text is comments and should be ignored in program execution.

2. The apostrophe may be included at the end of any executable statement to indicate that
the following text is comments. The REM statement can only be used at the beginning
of a line.

3. Any command following the REM statement is treated as a comment and is not executed.

PRINT A: REM 123 123 is treated as a comment.
C;mments
PRINT A REM 123 SN error occurs.
PRINT A ' 123 123 is treated as a comment,
C:mments

4. An apostrophe is entered by pressing the <> key following the &7 key.
SAMPLE PROGRAM:

10 ° REM( ') indicates comment



LET

PURPOSE: Assigns the value of an expression on the right side of an equation to the
variable on the left side.

FORMAT: [LET] numeric variable name = Numeric expression
[LET] string variable name = String expression

=XAMPLE: LETA = 15

LET K$ = *'123"
IXPLANATION:
i. Assigns the value of an expression on the right side of an equation to the variable on the

ieft side. .

>, Numeric expressions can only be assigned to numeric variables, and string expressions
can only be assigned to string variables. A TM error is generated when an attempt is made
10 assign a string expression to a numeric variable, and vice versa.

. LET may be omitted.

AMPLE PROGRAM:

10 LET A=10
20 B=20
30 PRINTA;B

Assigns 10 to variable A and 20 to variable B, and displays both.
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DATA

PURPOSE:
FORMAT:

EXAMPLE:

PARAMETERS:

EXPLANATION:

Holds data for reading by the READ statement.

DATA [data] [,[data]}*®
Constant Constant

DATA 10, 5,8, 3
DATA CAT, DOG, LION

1. data: String constants or numeric constants

2. string constants: Quotation marks are not required unless the string
contains a comma which is part of the data. A null data string (length
0) is assumed when data is omitted from this statement.

1. This statement can be used anywhere in the program to hold data to be read by the READ

command.

2. Multiple data items are separated by commas.

SEE:

READ, RESTORE

SAMPLE PROGRAM:

10 READ AS

20 RESTORE 60

30 READ BS

40 PRINT AS+ * ' + BS )
50 DATA AD 1990, ABC

60 DATA DEFG

Character data “‘AD1890" and “DEFG" read from lines 50 and €0, and
displayed.



READ

RPOSE: Reads the contents of the DATA statement into memory.

RMAT: READ Variable name {,Variable name }*
AMPLE: READ A, B
READ C§, X, Y
.RAMETERS: Variable name
.PLANATION:

Assigns the data contained in a DATA statement to the variables on a one-by-one basis.
Numeric data can only be assigned to numeric variables, and string data can only be as-
signed to string variables. A TM error is generated when an attempt is made to assign
string data to a numeric variable, and vice versa.

The data in DATA statements is read from the lowest line number in ascending order.
Data are read in order from the beginning of a DATA statement.

The first execution of the READ statement reads the first data item contained in the first
DATA statement. Subsequent executions read data items in sequential order.

The data line to be read can be specified using the RESTORE statement.

zE: DATA, RESTORE
AMPLE PROGRAM:

10 READ X

20 IF X< >0 THEN PRINT X ; : GOTO 10
30 END

100 DATA 1,2,3,4,5,¢6
110 DATA 9,8,7,6,5,4,
120 DATA O

w N

8,9
2,1

Sequentially reads data beginning at line 100 and stops execution when
0 is encountered as data.
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RESTORE

PURPOSE: Specifies a DATA line for reading by the READ statement.
FORMAT: RESTORE [ line number}

Numeric expression

EXAMPLES: RESTORE
RESTORE 1000
RESTORE (10%10)
line 100
PARAMETERS: line number: Integer in the range of 1 < line number < 65535

EXPLANATION:

1. The first DATA line in the program file containing the READ statement is the default op-
tion when the line number is omitted.

2. When a line number is specified, the first data item in the specified DATA line is read
by the next READ statement execution. A UL error is generated when the specified line
number does not exist, while a DA error is generated when no data exist in the specified line.

3. A numeric expression can be used for line number specification. in this case, the numeric
expression must be enclosed in parentheses.

SEE: READ, DATA
SAMPLE PROGRAM:

10 READ X

20 IF X< >0 THEN PRINT X ;: GOTO 10
30 RESTORE 110

40 READ X

50 IF X< >0 THEN PRINT X ; : GOTO 40
60 END

100 DATA 1,2,3,4,5,6
110 DATA S,8,7,6,5, 4
120 DATA O

7,8,9
3,2, 1

Lines 10~ 20 read data from lines 100 ~ 120, while lines 30~ 50 read data
from lines 110~ 120 then display them.



PRINT : ¢

URPOSE: Displays data on the screen.

ORMAT: PRINT [output data]{ ! }[output data]*

]
Output data: TAB (Tab specification), numeric expression,
string array

XAMPLE:. PRINT ““AD1890™

ARAMETERS: output data: Output control function, numeric expression, or string
expression

XPLANATION:

Output of a numeric or string expression displays the value or string on the screen. Con-
trol function output results in the operation determined by the function being performed.
Numeric expressions are displayed in decimal notation with values longer than 10 digits.
a) Integers: Values less than 1 x 10"

b) Fraction: Decimal fractions smaller than 10 digits

c) Exponent: Other values

A space is added after displayed numeric expressions, with negative expressions preceded
by a minus sign, and positive expressions preceded by a space. Expressions are dis-
played as integers, fractions, or exponential expressions, with the display format auto-
matically selected according to the value of the expression.

String expressions are displayed unchanged. There are, however, special operations for
internal codes 00k ~ 1FH, 7Fn (see CHARACTER CODE TABLE on page 395).
Output is displayed on the screen from the current position of the cursor to the right. A
line feed results when the cursor reaches the last column on the last line of the screen
(lower right), scrolling the entire screen upwards. Subsequent output is displayed from
the beginning of the bottom line of the screen (fower left).

Separating output data with commas causes execution 1o be halted with each display
(STOP appears on display). Pressing Exg executes a carrier return/line feed and proceeds
to the next display.

Separating output data with semicolons causes each output to be displayed immediately
following the previous output.

Including a semicolon at the end of this statement causes the cursor to remain at position
immediately following the displayed output.

Ending this command with output data or a comma, causes execution to be halted foliow-
ing display of the output data (STOP appears on display). Pressing fxg executes a line
change and proceeds to the next display.



8. Omitting the output data (PRINT command only) executes a line change without haiting
execution. )

10. Execution is not halted when this statement is executed while in the print mode (k= (7).
11.Execution is not halled when this statement is executed while in the manual mode.

SEE: TAB
SANMPLE PROGRAM:

10 PRINT ""PRINT DISPLAYS MESSAGES"
20 PRINT "ON THE SCREEN"’

PRINT statement displays message on screen.



"AB

‘POSE: Outputs a horizontal tab specification to the screen or printer.
IMAT: TAB { tab specification )

Numeric constant or numeric variable
MPLE: PRINT TAB (5) ; "ABC"”

{AMETERS: tab specification: “Numeric expression truncated to an integer in the range
of 0 = tab specification < 256.

'LANATION:
sed in the PRINT, LPRINT, and PRINT # statements to specify a display position on

line. Spaces are inserted from the left end of the line to the specified position.
he display position is determined by counting from the left end of the line (position 0

nd) to the right, up to the specified value.
_tab specification value which is less than the current printhead position causes the tabu-

ition 1o be performed following a carrier return/iine feed.
e PRINT, LPRINT, PRINT #

APLE PROGRAM:

10 FOR1=0 TO 25
20 PRINT TAB (1) ; “ABCDEFG" ;
30 NEXT I

Prints successive lines of “ABCDEFG", with each line proceeding to the
right.
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LOCATE

PURPOSE: Moves the cursor to a specified position on the virtual screen.
FORMAT: LOCATE X-coordinate . Y-coordinate

Numeric expression  Numeric expression
EXAMPLE: LOCATE 10, O

PARAMETERS: 1. X-coordinate: Numeric expression truncated 1o an integer in the range
of 0 = X-coordinate < 32
2. Y-coordinate: Numeric expression truncated to an integer in the range
of 0 £ Y-coordinate < 8

EXPLANATION:

1. Locates the cursor at a specified position on the virtual screen.

2. The origin of the coordinates is the upper left corner of the screen (0, 0). The X coor-
dinate value is incremented for each character position to the right. The Y value coor-

dinate is incremented f{orm each line down.

0. 0y - o} o) - (31, 0)

o - (3. 7)

©7n - |©°

SAMPLE PROGRAM:

10 CLS -
20 LOCATE 0,0
30 PRINT "'SCREEN UPPER LEFT" ;

40 GOTO 20

Displays message from upper left of display.



>LS | ®

IPOSE: Ciears the display screen.
i\MPLE: CLS
'LANATION:

screen is cleared and the cursor is located at the home position. Pressing the £ &%
or executing PRINT CHR$(12) ; produces the same result.

APLE PROGRAM:

10 REM CLEAR SCREEN
20 CLS

Clears screen.
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SET

PURPOSE:
FORMAT:

EXAMPLE:
PARAMETERS:

EXPLANATION:

Specifies output format of numeric data.

F number of digits
Single character; 0~9

E number of digits
Single character; 0—-9

N

SET

SET F3

F -number of digits
Single character; 0~9

Specifies number of decimal places.

E number of digits
Single character; 0~9

N Cancels current specification.

Specifies number of significant digits.

1. This command specifies the number of decimal places and the number of significant digits
for numeric data output to the display, printer, tape recorder, or RS-232C teiminal.

2. The number of decimal places can be specified within the range of 0 through 9.

3. The number of significant digits can be specified within the range of 1 through 10. The
statement SET EO specifies the number of significant digits as 10.

4. SET N cancels both specifications.

5. Output vaiues are rounded to the specified decimal places or to the specified significant

digits,

6. This command is only valid for output data. The mantissa part for internal calculations
is still 12 digits.

SAMPLE PROGRAM:

10 A=10/3

20 SET F2

30 PRINT A

40 SET E2

50 PRINT A

60 END
RUN

RONEe 3.33
3.30

& 3.3E+00
3 .3E400

s 3.33333333.

& 3.3333333

Result of 10/3 displayed with 2 decimal places, 2 significant digits, and
specificatioin canceled.




BEEP

PURPOSE: Sounds the buzzer.
FORMAT: BEEP[ 0 }
1
Numeri-c—e:pression

EXAMPLE: BEEP 1

EXPLANATION:

1. A low tone is specified by BEEP or BEEP 0.

2. A high tone is specified by BEEP 1.

3. Numeric expressions can be in place of 0 and 1.
>

AMPLE PROGRAM:

10 BEEP 1: BEEP O : BEEP 1 : BEEP O
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@

INPUT

PURPOSE: Assigns keyboard data input to a variable.

FORMAT:

INPUT [“message” { ;} 1 a2t (“message"{; name |

}] variable

EXAMPLE: INPUT “YEAR=", Y, “MONTH=", M, “DAY="", D
PARAMETERS: 1. message: Character string beginning with a string constant

2. variable name: Numeric variable name or string variable name

EXPLANATION:

1.
2.

3.

4.
5,

S.

10.

11
12

Data can be input to the specified variable from the keyboard.

Messages included in the INPUT statement are displayed. A question mark is displayed
following the message when a semicolon is included following the message specification.
A question mark only is displayed when a message is not specified.

The fxg key must be pressed following each data input.

Numeric expressions can only be assigned to numeric variables, and siring expressions
can only be assigned to string variables. A TM error is generated when an attempt is made
10 assign a string expression to a numeric variable.

Quotation marks are not used when entering string data. Enclosing a string in gquotation
marks causes the quotation marks to be stored as part of the string.

. Pressing the &x€ key without entering data inputs a string of length O for a string variable,

while a numeric variable retains its current value.

Generally, the logical line immediately foliowing the message is input. The cursor can,
however, be moved to any position on the virtual screen (using the cursor keys), and all
data from the current cursor position to the end of the current logical line are input when
fxel is pressed. . ‘

Numeric expressions may be used for numeric value input.

Pressing the (%) key or changing mcdes during execution of the INPUT statement ter-
minates program execution.

.Pressing the (%] key during execution of INPUT leaves program execution.
-Input data can be edited using the =) key, cursor keys, etc.

Character data can be input within the range of character codes 20 through 7E and 80
through FF.

SAMPLE PROGRAM:

10 INPUT "INPUT STRING'" ; S$
20 PRINT 'Ss=""; S§
30 END

Displays string entry.



INKEYS

JRPOSE: Assigns a single character input from the keyboard to a variable.
{AMPLE: AS$ = INKEYS '

{PLANATION:

Returns the character or performs the function corresponding to the key pressed during
execution of this statement. A null string is returned if a key is not pressed.

The following operations are performed when the keys listed below are pressed during
execution of INKEYS.

g :  Terminates program execution.

£ . Suspends program execution.

One-key commands and one-key functions : Return a null string.

The cursor is not displayed during data input stand by, and input characters are not dis-
played. Control codes (00+ ~ 1FK) can be input, but the corresponding operations will not
be performed.

EE: INPUTS
AMPLE PROGRAM:

10 PRINT "PRESS ANY KEY" ;
20 CS$=INKEYS

30 IF C$="" " THEN 20 |
40 CLS: PRINT ""YOU PRESS " ; C$ ; "'KEY"
50 END

Displays character corresponding to key input.
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INPUTS

PURPOSE: Assigns a specified number of characters from the keyboard to a variable.
FORMAT: INPUTS$ (number of characters)

Numeric expression -
EXAMPLE: A% = INPUTS (3)

PARAMETERS: number of characters: Numeric expression truncated to an integer in the
range of 0 = number of characters < 256

EXPLANATION:
1. A string of the length specified by the number of characters is read from the keyboard

buffer. Execution waits for the keyboard input when the buftfer is empty.
2. The following operations are performed when the keys listed below are pressed during

execution of INPUTS.
&0 :  Halls program execution.

One-key commands and one-key functions : Return a null string.

3. The cursor is not displayed during data input stand by, and input characters are not dis-
played. Control codes (&H00 ~ &H1F) can be input, but the corresponding operations will
not be performed.

SEE: INKEYS
SAMPLE PROGRAM:
10 PRINT “ENTER SECRET CODE" ;
20 IDS=INPUTS (4)

30 IFIDS< > "9876'° THEN 10
40 PRINT:PRINT “OK"’ .

Checks for validity of input secret code 9876.



DIM | ®

PURPOSE: Declares an array.

ORMAT:
DM array name ( subscript maximum value [, subscript maximum value]®)
Numeric expression Numeric expression
|, array name (subscript maximum value |, subscript maximum value}*) ]*
Numeric expression Numeric expression
XAMPLE: DIM A% (10), B$ (10), X (2, 2, 2)

ARAMETERS: 1. array name: Variable name
2. subscript maximum value: Numeric expression truncated to an integer

XPLANATION:

Declares an array of the dimensions determined by the number of subscript maximum
values. The size of the array is determined by each subscript maximum value.

Array elements range from O through the specified subscript maximum value.

All elements of a newly declared array are set to their initial value. For numeric arrays,
the initia! value is 0, while string arrays assigned null strings (length 0).

The size of an array is limited by available memory capacity. Declaration by the DIM state-
ment is subjected to the limitations specified for logica! lines (255 characters).
Declaring identical (same array name, same subscript maximum value) in the same pro-
gram causes second declaration to be disregarded. Declaring two arrays with identical
~ames and different subscript maximum values results in a DD error.

An array variable cannot be used unless they are first declared in a DIM statement.

= ERASE, CLEAR
VIPLE PROGRAM:

10 DIM AS (5)

20 FORI=65TO 70
30 AS (I-65)=CHRS (1)
40 PRINT AS (1-65) ;
50 NEXT |

Respectively assigns A through F to array cells AS(0) through A$(5).
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ERASE

PURPOSE: Erases a specified array.
FORMAT: ERASE [array name [, array name]*]
EXAMPLE: ERASE AS, X

PARAMETERS: array name: Variable name

EXPLANATION:

1. Erases the specified array from memory.

2. An error does not result when the specified array does not exist, and the program pro-
ceeds to the next executable statement.

3. The ERASE statement cannot be used in a FOR~NEXT loop.

4. To declare an array using a name aiready assigned to an existing array, first erase the
existing array with the ERASE statement.

SEE: DIM
SAMPLE PROGRAM:

10
20
30
40

CLEAR
DIM AS (10), BS (10)
ERASE A$
VARLIST

Declares arrays AS and B3%, and then erases array AS.



PEEK

JRPOSE: Returns the value stored at the specified memory address.
JRMAT: PEEK ( address )

Numeric expression
AMPLE: PEEK (&H100)

.RAMETERS: address: Numeric expression truncated to an integer in the range of
— 32769 < address < 65536. Negative addresses are added to 65536
and the contents of the resulting address are returned (i.e. PEEK (- 1)
is identical to PEEK (65535)).

‘PLANATION:
Returns the value stored in memory at the specified address.

The actual address is specified using the DEFSEG statement.

DEFSEG = 2

A = PEEK (&H100)

The above does not directly read the contents of address &H100 (256). Instead, the con-
tents of &H120 (288) are read (16 x 2 + 256 =288).

Further information of segments can be found under DEFSEG.

E: POKE, DEFSEG
\MPLE PROGRAM:
5 DEFSEG=&H0
10 FOR I=&HOCO00 TO &HODOO

20 PRINTHEXS(PEEK (1)) " "
30 NEXTI

Prints memory contents from &HOCO0 to &HODOO in hexadecimal.
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POKE

PURPOSE: Writes data to a specified address.
FORMAT: POKE address |, data
Numeric Numeric
expression expression
EXAMPLE: POKE &H7000, 0

PARAMETERS: 1. address: Numeric expression truncated to an integer in the range of
— 32769 < address < 65536. Negative addresses are added to 65536
and data are written to the resulting address (i.e. POKE - 1, is identi-
cal to POKE 65535, data).

2. data: Numeric expression truncated to an integer in the range of
0 <data<256

EXPLANATION:

1. Writes data to the specified address in memory.

2. Runaway execution may result if the contents of an address outside the user work area
is altered using the POKE statement.

3. The actual address is specified using the DEFSEG statement.

'DEFSEG = 2

POKE &H100, 0
The above does not directly write data to address &H100 (256). instead, 0 is written to

~ address &H120 (288).
(16 x 2+ 256 = 288)
Further information of segments can be found under DEFSEG.

SEE: PEEK, DEFSEG
SAMPLE PROGRAM:

10 DEFSEG=&H0

20 FOR I=&H7000 TO &H7010
30 POKEIL O

40 NEXT |

50 END

Clears (assigns zeros) memory from 70004 to 7010H.



DEFSEG

PURPOSE: Specifies segment base address.
FORMAT: DEFSEG segment address
Numeric expression
ZXAMPLE: DEFSEG =16
SARAMETERS: segment address: Integer within the range of -32768<segment
address < 65536
IXPLANATION:

. Specifies the segment base address for use with the PEEK and POKE commands. The
relationship between the address (offset address) and the segment address within the PEEK
and POKE format is as follows:
actual address = segment address x 16 + offset address

. The initial specification for DEFSEG is 0 whenever power is switched ON, or the P button
or ALL RESET button is pressed.

EE: PEEK, POKE
AMPLE PROGRAM:

10 DEFSEG=&H1000
20 A =PEEK (&HOOFQ)

in this case, the value assigned to A is that contained in address 100F0O~.
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ON ERROR GOTO

PURPOSE: Specifies the line number to which execution branches when an error is
generated.
FORMAT: ON ERROR GOTO branch destination line number

Line number
EXAMPLE: ON ERROR GOTO 1000

PARAMETERS: branch destination line number:
Integer in the range of O <line number < 65535

EXPLANATION:

1. Specifies the line number to which program execution branches when an error is generat-
ed. The program returns to normal operations when a RESUME statement is executed
after the error handling routine (starting at the specified line number) is executed.

2. An error is generated and program execution is halted when the branch destination line
number is 0.

3. An error generated atter execution branches to the specified line number causes an error
message to be displayed and program execution to be halted.

4. An ON ERROR GOTO statement must be followed by a corresponding RESUME state-
ment in the same program area. Branching to another program area using ON ERROR
GOTO generates an error when the RESUME statement in the other program area is ex-
ecuted.

* The operations outlined are limited to BASIC program execution.

SEE: ERR, ERL, RESUME
SAMPLE PROGRAM:

10 ON ERROR GOTO 40

20 % *ERROR* %

30 END

40 PRINT " OOPS! ERROR!!! ** : BEEP 1
50 RESUME 30

Execution of line 40, followed by line 30 if error generated. The program
shown here is only an error subroutine and does nothing by itsell.



RESUME

JRPOSE: Returns from an error handling routine to the main routine.

JRMAT: NEXT

RESUME return line number]

Line number

AMPLE: RESUME NEXT
RESUME 100

.RAMETERS: 1. NEXT _
2. return line number: Integer in the range of 1<line number £65535

PLANATION:

This statement is entered at the end of an error handling routine.

The statement that generated the original error is the default option when the return desti-
nation (NEXT or return line number) is omitted.

Program execution returns to the statement following the statement that generated the
original error when NEXT is specified.

Return line number specifies the line to which program execution is to be resumed.

A RESUME statement without a return destination or a RESUME statement that specifies
:he line in which the original error was generated as the return line number cannot be
~ritten at the beginning of the error handling routine. This would result in an endiess loop
setween the statement in which the error was generated and the error handling routine.
A RESUME statement must always be included in the same program area as the ON
=ZRROR GOTO statement.

E: ERR, ERL, ON ERROR GOTO
MPLE PROGRAM:

10 ON ERROR GOTO 1000
20 INPUT A

30 D=1/A

40 PRINT "1/ ;A °=";D
50 GOTO 20

1000 PRINT "0 IS ILLEGAL"”’
1010 RESUME 20

Calculates reciprocals of input values and returns to line 20 if 2 0 is entered
(resulting in division by 0).
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ERL

PURPOSE: Returns the number of a line in which an error has been generated.
FORMAT: ER = ERL

EXPLANATION:
The vaiue of ERL can only be changed within a program, and the value is cleared when

a program.is executed or when the power of the unit is switched OFF.
SEE: ERR, ON ERROR GOTO
SAMPLE PROGRAM:

10 ON ERROR GOTO 40

20 * *ERROR* %

30 END

40 PRINT "ERROR LINE=""; ERL
50 RESUME 30

Error is generated in line 20 and corresponding error code is displayed

in line 40.
ERR ¢
PURPOSE: Returns the error code which corresponds to a generated error.
FORMAT: PRINT ERR

EXPLANATION:

The value of ERR can only be changed within a program, and the value is cleared when
a program is executed or when the power of the unit is switched ON. See the error message
table on page 397 for details concerning error codes and their corresponding error messages.

SEE: : ON ERROR GOTO, ERL, Error Message Table
SAMPLE PROGRAM:

10 ON ERROR GOTO 40
20 * X ERRORX %

30 END
40 PRINT “"ERROR CODE="" ; ERR
50 RESUME 30

An error is generated in line 20 and the corresponding error code is
displayed in line 40.



JRPOSE:
JRMAT:

XAMPLE:
ARAMETERS:

XPLANATION:

Specifies the angle unit.
ANGLE angle specification

Numeric expression

ANGLE O

angle specification: Numeric expression truncated to an integer in the
range of 0= angle specification<3

. The angle units for the trigonometric function can be specified using the values 0, 1, and 2.

0. DEG (degrees)

1. RAD (radians)
2. GRAD (grads)
. The relationships between the angle units are as follows:

Angle Unit DEG RAD GRAD 90° = —rad = 100 grad
2
© 100

1DEG = ! 180 90
1RAD = 180 i 2

x x

90 w
1GRAD = 00 300 1

3. ANGLE 0 is set whenever NEW ALL is executed.
1. The angle unit can also be specified using the =4 key.

SAMPLE PROGRAMS:

10
20
30
40
50
60

ANGLE 0 'DEGREE
PRINT SIN 30 ;
ANGLE 1 'RADIAN
PRINT SIN (PU/6) ;
ANGLE 2 'GRAD
PRINT SIN (100/3)

Calculates and displays sin 30° in the degree mode, sin % in the radi-
an mode, and sin %0 in the grad mode.

3
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SIN
COS
TAN

PURPOSE: Returns the value of the corresponding trigonometric function value for
the argument.
FORMAT: . SIN (argument)

. Numeric expression
COos {argument)
Numeric expression
TAN (argument)
Numeric expression

* The parentheses enclosing the argument can be omitted when the
argument is a numeric value or variable.

EXAMPLE: SIN (30), COS (PI/2)

PARAMETERS: argument: Numeric expression (angle)
largument! < 1440 (DEG)
largument| < 8= (RAD)
fargument! < 1600 (GRAD)

EXPLANATION:
Returns the value of the corresponding trigonometric function for the argument.

SIN SINE
COS COSINE
TAN  TANGENT
SEE: ANGLE, ASN, ACS, ATN

SAMPLE PROGRAM:

10 ANGLE O
20 [INPUT ""DEGREE="",D

30 PRINT “SIN(”;D;"")=";SIND
40 PRINT “COS (" :;D;")=";COSD
50 PRINT “TAN(*:D;* )=";TAND

60 GOTO 20

Displays trigonometric function values for input angies.



ASN
ACS
ATN

PURPOSE:

FORMAT:

SAMPLE:
PARAMETERS:

EXPLANATION:

Returns the value of the corresponding inverse trigonometric function for
the argument.
ASN (argument) »
Numeric expression
ACS (argument)
Numeric expression
ATN (argument)
Numeric expression

* The parentheses enclosing the argument can be omitted when the
argument is a numeric value or variable.

ASN (0.1)

argument: Numeric expression in the range of —1 < argument < 1
(ASN, ACS)

Returns the value of the corresponding inverse trigonometric function for the argument.

ASN ARCSINE

ACS ARCCOSINE

ATN ARCTANGENT

Function values are returned within the following ranges:
-80° < ASN (x) = 80°, 0° = ACS (x)<180°

-90° <ATN (x)<80°

SEE:

ANGLE, SIN, COS, TAN

SAMPLE PROGRAM:

10 ANGLE 1

20 INPUT “INPUT NUMBER (-1 TO 1) ; N
30 PRINTN; “=SIN("; ASN N ; "RAD)"”
40 PRINT N; “=COS (" ; ACS N ; "RAD)"
50 PRINT N; “=TAN (" ; ATN N ; ""RAD)”
60 ANGLE 0 : END

Displays trigonometric angles in radians for each inputin range of —1to 1.
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HYP SIN
HYP COS
HYP TAN

PURPOSE: Returns the value of the corresponding hyperbolic function for the
argument. -
FORMAT: HYP SIN (argument)

Numeric expression
HYP COS (argument)
Numeric expression

HYP TAN (argument)
- Numeric expression

* The parentheses enclosing the argument can be omitted when the
argument is a numeric value or variable.

EXAMPLE: HYP SIN (1.5)

PARAMETERS: argument: Numeric expression
HYP SIN largumenti
HYP COS largumentl|

230.2585092
230.2585082

=
=

EXPLANATION:
Returns the value of the corresponding hyperbolic function for the argument.

HYP SIN (x) : sinh x = (e*—e~*)/2

HYP COS (x) : cosh x = (e*+e~*)/2

HYP TAN (x) : tanh x = (e*—e~*)/(e*+e™")
SEE: HYP ASN, HYP ACS, HYP ATN

SAMPLE PROGRAM:
10 INPUT “INPUT NUMBER (UP TO 230)" ; N
20 PRINT “HSN (" ; N; )= ; HYPSIN N
30 PRINT “HCS (“; N; “)=""; HYPCOS N

40 PRINT “HTN (" ;N; “)=""; HYPTAN N
50 END

Displays the hyperbolic functions for numeric input up to 230.
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HYP ASN
HYP ACS
HYP ATN

PURPOSE: Returns the value of the corresponding inverse hyperbolic function for the
argument.
FORMAT: HYP ASN (argument)

Numeric expression

HYP ACS (argument)
‘Numeric expression

HYP ATN (argument)
Numeric expression

* The parentheses enclosing the argument can be omitted when the
argument is a numeric value or variable.

SAMPLE: HYP ASN (10)

PARAMETERS: argument: Numeric expression
- HYP ASN |argument! < 5x10% (5E+99)

HYP ACS 1 = argument < 5x 10% (5E+99)
HYP ATN -1 < argument < 1

EXPLANATION:
Returns the value of the corresponding inverse hyperbolic function for the argument.

HYP ASN (x) : sinh-'x=loge (x++x?+ 1)
HYP ACS (x) : cosh-'x=loge (x+ /x*—- 1)

- _ 1 1+x
HYP ATN (x) : tanh~'x = loge ——
SEE: HYP SIN, HYP COS, HYP TAN

SAMPLE PROGRAM:

10 INPUT “INPUT NUMBER (1 OR GREATER)" ; N
20 PRINT “HAS (" ; N; “)=""; HYPASN N

30 PRINT “HAC (" ; N;*)=""; HYPACS N

40 END

Displays inverse hyperbolic function value for numeric input of 1 or greater.
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EXP

PURPOSE:: Returns the value of the exponential function for the argument.

FORMAT: EXP (argument)
Numeric expression

* The parentheses enclosing the argument can be omitted when the
argument is a numeric value or variable.

EXAMPLE: EXP (1)

PARAMETERS: argument: Numeric expression in the range of argument §'230.2585092
EXPLANATION: ‘

Returns the value of the exponential function value for the argument.

EXP (x) = e*

SEE: LOG, LN

SAMPLE PROGRAM:
10 INPUT e~ X (UP TO 230) ; N
20 PRINT “e** :;N; =" ; EXPN
30 END

Displays exponential function value for numeric input up to 230.
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LOG
LN

PURPOSE:
FORMAT:

SAMPLE:
PARAMETERS:

EXPLANATION:

Returns the value of the corresponding logarithm function for the argument.

LOG (argument)
Numeric expression

LN (argument)
Numeric expression

* The parentheses enclosing the argument can be omitted when the
argument is a numeric value or variable.

LOG (2), LN (3)
argument: Numeric expression

LOG: 0 < argument
LN : 0 < argument

Returns the value of the corresponding logarithm function value for the argument.

LOG: Common logarithm logox, logx
LN : Natural logarithm i0gex, Inx

SAMPLE PROGRAM:

10 INPUT "INPUT NUMBER"-; N

20 PRINT “LOG” ;N; =" ;LOGN
30 PRINT LN ;N; =" ;LNN
40 END )

Displays logarithm function values for numeric input greater than 0.
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SQR

PURPOSE:
FORMAT:

EXAMPLE:
PARAMETERS:
EXPLANATION:

Returns the square root of the argument.

SQR (argument)
Numeric expression
* The parentheses enclosing the argument can be omitted when the
argument is a numeric value or variable.
SQR (4)
argument: Numeric expression in the range of 0 < argument

Returns the square root of the argument.

SQR (x) : Vx

SAMPLE PROGRAM:

10 FORI=0TO 10

20 PRINT “SQR” ;1; SQR |
30 NEXT |

40 END

Displays square roots of values from 0 through 10.

CUR

PURPOSE:
FORMAT:

EXAMPLE:
PARAMETERS:
EXPLANATION:

Returns cube root of argument.

CUR (argument)
Numeric expression

* The parentheses enclosing the argument can be omitted when the
argument is a numeric value or variable.

X = CUR(Y)
argument: Numeric expression

Returns the cube root of the argument.

CUR (x) : ¥x

SAMPLE PROGRAM:

10 A=27
20 PRINT A; *’, CUBE ROOT" ; CUR A

30 END

Returns cube root of value assigned to variable A.



ABS

PURPOSE: Returns the absolute value of the argument.

FORMAT: ABS (argument)
Numeric expression

* The parentheses enclosing the argument can be omitted when the
argument is @ numeric value or variable.
SAMPLE: ABS (-1.5)
PARAMETERS: argument: Numeric expression

EXPLANATION:
Returns the absolute value of the argument.

ABS (x) : ix|
SAMPLE PROGRAM:

10 INPUT “INPUT NUMBERS'' ; N ~

20 A=ABS N
30 PRINTN; “ABS ()=";A
40 END

Displays the absolute value of an input value.
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SGN

PURPOSE: Returns a value which corresponds to the sign of the argument.
FORMAT: SGN (argument)
Numeric expression
* The parentheses enclosing the argument can be omitted when the
argument is a numeric value or variable.
EXAMPLE: SGN (A)
PARAMETERS: argument: Numeric expression

EXPLANATION:
Returns a value of — 1 when the argument is negative, 0 when the argument equals 0, and
1 when the argument is positive.

Argument (X) SGN (X)
X<0 -1
X=0 0
X>0 ) 1

SAMPLE PROGRAM:
10 INPUT “INPUT NUMBER'' ; N
20 S=SGN N
30 IF S<>0 THEN PRINT “NOT ZERO"’ : END
40 PRINT “"ZERO"’ : END

Uses SGN function to determine whether or not an input value equals 0.
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INT

PURPOSE: Returns the largest integer which does not exceed the value of the
argument.
FORMAT: INT (argument)

Numeric expression
* The parentheses enclosing the argument can be omitted when the
argument is a numeric value or variable.
SAMPLE: INT (1.3) '
PARAMETERS: argument: Numeric expression

EXPLANATION:
Returns the largest integer which does not exceed the value of the argument.

INT (x) is equivalent to FIX (x) when x is positive, and FIX (x) — 1 when x is negative.
SEE: FIX, FRAC
SAMPLE PROGRAM:

10 FORI1=1TO 10

20 N=RAN# Xx10

30 LPRINT "INT (" ;N;")="";INTN
40 NEXTI

50 END

Converts random values to integers and outputs results to printer.

®

FIX

PURPOSE: Returns the integer part of the argument.

FORMAT: FIX (argument)
Numeric expression
* The parentheses enclosing the argument can be omitted when the
argument is a numeric value or variable.

SAMPLE: FIX (—1.5)
PARAMETERS: argument: Numeric expression
EXPLANATION: -
Returns the integer part of the argument.
SEE: INT
SAMPLE PROGRAM:
10 INPUT A
20 PRINT “FIX (" ;A;“)=""; FIXA
30 GOTO 10

Displays the integer part of input values.
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FRAC

PURPOSE:
FORMAT:

EXAMPLE:
PARAMETERS:
EXPLANATION:

Returns the fractional part of the argument.
FRAC (argument)
Numeric expression
* The parentheses enclosing the argument can be omitted when the
argument is a numeric value or variable.
FRAC (3.14)

argument: Numeric expression

1. Returns the fractional part of the argument.
2. The sign (%) of the value is the same as that for the argument.

SAMPLE PROGRAM:

10 FOR1=1TO 10

20 N=RAN=# *10 :
30 LPRINT “FRAC (" ;N; “")=""; FRACN
40 NEXT |

50 END

Isolates fractiona!l parts of random values and outputs results to printer.

'ROUND

G

PURPOSE:
FORMAT:
EXAMPLE:
PARAMETERS:

EXPLANATION:

Rounds the argument at the specified digit.
ROUND (argument, digit)
ROUND (A, -3) '

1. argument: Numeric expression
2. digit: Numeric expression truncated to an integer in the range of
— 100 < digit< 100

Rounds the argument (to the nearest whole number) at the specified digit.
SAMPLE PROGRAM:
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10 N=RAN# %1000

20 PRINT N

30 INPUT “WHERE” ; R

40 PRINT ROUND (N, R) .
50 END

Displays random value and then rounds value at digit specified by numeric
input.

For example, responding to prompt “WHERE" with input of ~2 when
N=610.5765383 produces result of 610.6.



RAN#

PURPOSE: Returns a random value in the range of 0 to 1.

FORMAT: RAN#  (argument)
Numeric expression
* The parentheses enclosing the aurgument can be omitted when the
argument is a numeric value or variable.

EXAMPLE: RAN # % 10.
PARAMETERS: argument: Numeric expression

EXPLANATION:
Returns a random value in the range of 0 to 1. (0<RAN#(X)<1)
Random numbers are generated from the same table when X=1,
The last random number generated is repeated when X=0.
Random numbers are generated from the random tabie when X=-1.
Random number generation begins with the same value each time a program is execut-
ed. This means that the same series of numbers is generated unless the argument of

RAN# is omitted or is equal to —1.
SAMPLE PROGRAM:

10 R=RAN=# (1) : PRINT R
20 R=RAN# (0): PRINT R

30 R=RAN# (-1): PRINT R
40 GOTO 10

Generates random numbers using each type (positive, negative, zero) of
argument.
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Pl

PURPOSE: Returns the value of =.
FORMAT: P!
EXAMPLE: S=2%Pi%xR

EXPLANATION:

1. Returns the value of .
2. The value of = used for internal calculations is 3.1415926536.
3. The displayed value is rounded off to 10 digits, so the value of = is displayed as

3.141582654.

SAMPLE PROGRAM:

10
20
30
40

INPUT ""RADIUS” ; R

PRINT “CIRCUMFERENCE=""; 2%PI*R
PRINT *"AREA=""; R"2%PI

END

Calculates circumference and area of circle after input of radius.

FACT

PURPOSE: Returns factorial of argument.
FORMAT: FACT {argument)

Numeric expression

EXAMPLE: 2 =FACT (10)
PARAMETER: argument: Integer in the range of O <argument=<69

EXPLANATION:

1. Returns the factorial of the argument.

FACT x : x!

2. A fractiona! value as the argument generates an error.

SAMPLE PROGRAM:

10
20
30

X=5
Y=FACT X
PRINT X ; “1=":;Y

Assigns factorial of the value of variable X to variable 'Y and displays the
result.
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NPR

PURPOSE: Returns the permutation nPr for the values of n and r.
FORMAT: NPR ( nvalue , r value )
Numeric Numeric
expression expression
SAMPLE: X =NPR (69, 20)

PARAMETERS: ? } Integer in the range of 0=rsn<10"

EXPLANATION:

|
Returns the permutation: nPr = n’

(n-rn)!
/A fractional value as either n or r generates an error.
SAMPLE PROGRAM:
10 N=10:P=5
20 X=NPR (N, R)
30 PRINT X

Calculates 10Ps and displays the result.

NCR

@)

PURPOSE: Returns the combination nCr for the values of n and r.
FORMAT: NCR ( nvalue , r value )
Numeric Numeric
expression expression
SAMPLE: X=NCR (70, 35)
PARAMETERS: ? integer in the range of 0=r=n<10%0
EXPLANATION: nl

Returns the combination: nCr = ——m7m ——
r‘(n-n!

A fractional value as either n or r generates an error.
SAMPLE PROGRAM:
10 N=8:R=4

20 X=NCR (N, R)
30 PRINT X

Calculates sCs and displays the result.
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POL

PURPOSE:
FORMAT:

EXAMPLE:
PARAMETERS:

EXPLANATION:

Converts rectangular coordinates (x, y) to polar coordinates (r, 6).

POL ( x-coordinate . y-coordinate )
Numeric expression  Numeric expression
POL (3, 2)
x-coordinate :

y-coordinate :} Numeric expression. x|l + Iyl > 0

1. Converts rectangular coordinates (x, y) into polar coordinates (r, 6). The following relation-
al expressions are used at this time:

r=/x2+y?

2. The value of r

cosf = X sinf = S A
B /x2 + y2 / X2 -+ y2

is automatically assigned to variable X, while 6 is automatically assigned

to variable Y.

3. The value of § is given as follows:
—180° <6< 180° (DEG)
—r<f=s7 (RAD)

- 200 grads <6< 200 grads (GRA)
SAMPLE PROGRAM:
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10 A=5:B=3
20 2=POL (A, B)
30 PRINTX:Y

Converts rectangular coordinate point (5, 3) to polar coordinates.



REC

PURPOSE:
F ORMAT:

SAMPLE:
PARAMETERS:

EXPLANATION:

Converts polar coordinates (r, 6) to rectangular coordinates (x, y). The foliowing relational

Converts polar coordinates (r, 6) to rectangular coordinates (x, y).

REC ( distancer angle 6 )
Numeric Numeric
expression expression

REC (10, 15)

distance r: 0=r<10'®

angle 6: —1440° <0 < 1440° (DEG)

-Br<f<Br (RAD)
— 1600 (grads)< 6 < 1600 (grads) (GRA)

expressions are used at this time:
X =r1 cosf, y=r sinf

The value of x is automatically assigned to variable X, while y is automatically assigned

o variable Y.

SAMPLE PROGRAM:

10 A=2:B=30
20 Z=REC (A, B)
30 PRINTX;Y

Converts polar coordinate point (2, 30) to rectangular coordinates.
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CHARACTER FUNCTIONS

CHR$ ©
PURPOSE: Returns a single character which corresponds to the specified character
code.

FORMAT: CHRS ( code )
Numeric expression

EXAMPLE: CHR$ (65)

PARAMETERS: code: Numeric expression truncated to an integer in the range of
0= code<256

EXPLANATION:
Variables can also be used as a parameter, and decimal parts of numeric values are truncated.
A null is returned when a character does not exist for the specified character code.

SEE: ASC

SAMPLE PROGRAM:
10 FOR 1=65 TO 90
20 PRINT CHRS (1) ;
30 NEXT |

Displays characters from 65 through 90 in character code.
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ASC

PURPOSE: Returns the character code corresponding to the character in the first
(leftmost) position of a string.

FORMAT: ASC

( string )
String expression

EXAMPLE: ASC (“A")
PARAMETERS: string: String expression

EXPLANATION:

Returns the character code corresponding to a character. The character code for the first
(leftmost) character only is returned for a string of two or more characters long.
A value of 0 is returned for a null string.

SEE: CHRS$, Character Code Table

SAMPLE PROGRAM:

10
20
30
40
50

Displays first character and corresponding character code for string input.

INPUT “INPUT CHARACTERS" ; AS

BS =LEFTS (AS,1)

C=ASC (AS)

PRINT ""FIRST CHAR="'; BS ; "CODE=""; C
END
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STR$

PURPOSE: Converts the argument (numeric value or numeric expression value) to
a string.
FORMAT: STR$ ( argument )

String expression

EXAMPLE: STR$ (123), STR$ (255+3)
PARAMETERS: argument: Numeric expression

EXPLANATION:

1. Converts decimal values specitied in the argument to strings.
2. Converted positive values include a leading space and converted negative values are

preceded by a minus sign.

SEE: VAL
SAMPLE PROGRAM:

10
20
30
40
50

INPUT “INPUT NUMBERS" ; N

S$ =STRS (N)

Cs = MIDS (SS, 2, 1)

PRINT ““FIRST CHARACTER=""; C§
END

Converts numeric input to a string. Next, the first number of converted
string is displayed as character.



VAL

PURPOSE: Converis a numeric character string to a numeric value.
FORMAT: VAL ( string )
String expression
SAMPLE: A =VAL ('345")

PARAMETERS: string: String expression

EXPLANATION:
Converts a numeric character string to a numeric value.
Numeric characters are converted up to the point in the string that a non-numeric charac-
ter is encountered. All subsequent characters are disregarded from the non-numeric
character onwards. (i.e. when A=VAL (*“123A456"), A=123).
T he value of this function becomes 0 when the length of the string is 0 or when the lead-

ing character is non-numeric.
sEE: STR$
SAMPLE PROGRAM:

10 INPUT ""VALUE1" , AS
20 INPUT ""VALUE2" , BS
30 C$=AS+BS
40 C=VAL (AS)+ VAL (BS)
50 PRINT CS, C

Performs string addition and numeric addition of two input strings.
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VALF

PURPOSE:

FORMAT:

EXAMPLE:
PARAMETERS:
EXPLANATION:

Performs calculation of numeric expression expressed as string, and
returns the result.

VALF ( string )
~ String expression

VALF (X$)
string:  String expression

1. Performs calculation of numeric expressions which are expressed as strings, and returns

their results.

2. An error is generated when an intermediate or final result of calculation exceeds 10'®,
3. VALF cannot be used within a VALF argument.

SAMPLE PROGRAM:

/50

10 XS="123+456"
20 PRINT VALF (X§)
30 PRINT VALF ("EXP 2")

RUN
579
7.389056099

Executes strings **123 + 456" and 'EXP 2"’ as numeric expressions and
displays results.



A

MIDS

PURPOSE: Returns a substring of a specified length from a specified position within
a string. » '
F ORMAT: MID$  ( string . position [, number of characters })
String expression Numeric expression . Numeric expression
SAMPLE: MIDS (AS, 5, 3)

PARAMETERS: 1. string: String expression
2. position: Numeric expression truncated to an integer in the range of
1 < position < 256
3. number of characters: Numeric expression truncated to an integer in
the range of 0 = number of characters < 256. The default option is from
the specified position to the end of the string when this parameter is
omitted.

EXPLANATION:
Returns a substring of a specified length from a specified position within a string. A substring
from the specified position to the end of the string is returned when the length of the
substring is not specified.
A substring of length 0 (null) is returned when the specified position exceeds the length
of the string.
A substring from the specified position to the end of the string is returned when the speci-
fied number of characters is greater than the number ot characters from the specified
position to the end of the string.

SER: RIGHTS, LEFTS
SAMPLE PROGRAM:

10 AS=""ABCDEFGHIJKLMNOPQRSTUVWXYZ""
20 INPUT 1 TO 26 FROM"' ; B

30 PRINT "1 TO" ;27-B; "TO";

40 INPUTE

50 SS=MIDS (AS, B, E)

60 PRINT S§

70 END

Uses numeric input to produce alphabetic series of a specified number
of characters starting from a specified location.
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RIGHTS | ®

PURPOSE: Returns a substring of a specified length counting from the right of a string.
FORMAT: RIGHT$  ( string , number of characters )

String expression Numeric expression
EXAMPLE: RIGHTS (‘ABCDEF", 3)

PARAMETERS: 1. string: String expression
2. number of characters: Numeric expression truncated to an integer in
the range of 0 =number of characters <256.

EXPLANATION:

1. Returns a substring of a specified length counting from the right of string.

2. The entire string is returned as the substring when the specified number of characters
is greater than the number of characters in the string.

SEE: MIDS, LEFTS -
SAMPLE PROGRAM:

10 AS=‘'ABCDEFGHIJKLMNOPQRSTUVWXYZ"’
20 PRINT AS

30 INPUT 1 TO 26 HOW MANY GET” ; N

40 PRINT RIGHTS (AS, N)

50 END

Uses numeric input to display specified number of characters from end
of alphabetic sequence.
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LEFT$

PJYRPOSE: Returns a substring of a specified length counting from the left of a string.
FORMAT: LEFTS ( string , number of characters )
String expression Numeric expression -
SAMPLE: LEFTS (""ABCDEF", 3)

PARAMETERS: 1. string: String expression
2. number of characters: Numeric expression truncated to an integer in

the range of 0 = number of characters <256.

CAPLANATION:
Returns a substring of a specified length counting from the left of string.
The entire string is returned as the substring when the specified number of characters
15 greater than the number of characters in the string.

SEE: MIDS, RIGHTS
SAMPLE PROGRAM:

10 AS$="ABCDEFGHIJKLMNOPQRSTUVWXYZ"

20 PRINT AS
30 INPUT “’1 TO 26 HOW MANY GET" ; N

40 PRINT LEFTS (AS, N)
50 END

Uses numeric input to display specified number of characters from
beginning of alphabetic sequence.
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LEN

PURPOSE:
FORMAT:

EXAMPLE:
PARAMETERS:
EXPLANATION:

Returns a value which represents the number of characters contained in
a string.

LEN ( string )
String expression

LEN.(AS)
string:  String expression

Returns a value which represents the number of character contained in a string, including
characters that don’t appear on the display (character codes from &HO~ &H1F) and spaces.

SAMPLE PROGRAM:

10 INPUT “'INPUT CHARACTERS' ; C$
20 PRINT "LENGTH="'"; LEN (CS)
30 END

Determines the length of an input string.

HEXS

PURPOSE:
FORMAT:

EXAMPLE:
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PARAMETERS:

EXPLANATION:

Returns a hexadecimal string for a decimal value specified in the argument.

HEX$ ( argument )
Numeric expression
HEXS$ (15)

argument: Numeric expression truncated to an integer in the range of
- 32769 < argument < 65536. Values more than 32767 are converted
by subtracting 65536.

Returns a 4-digit hexadecimal string for a decimal value specified in the argument.

SEE:

&H

SAMPLE PROGRAM:

10 PRINT “DECIMAL" ; TAB (10) ; “'HEX"
20 FOR =0 TO 16

30 PRINT I;

40 PRINT TAB (10) ; HEXS (1) ; : PRINT
50 FOR J=0 TO 250 : NEXT J

60 NEXT I

70 END

Displays the decimal values from 0 through 16 along with their hexadecimal
equivalents.



@\

&H

PURPOSE: Converts the 1 through 4-digit hexadecima! value following &H to a decimal
value.
FORMAT: &H argument
Hexadecimal value
SAMPLE: A = &HAF
PARAMETERS: Ow=argumentsFFFFH
EXPLANATION:

The hexadecimal value is expressed using values 0 through 9, plus characters A through F.
In the manual mode, &H is entered followed by the hexadecimal value. Pressing kg
produces the decimal equivalent,

Example: &H1B7F kg - 7039

The following shows a typical application within a program. Since a numeric variable can-
nat be used following &H, the hexadecimal value is appended to &H as a string and then
converted to a decimal value using the VAL function.

SEE: HEXS
SAMPLE PROGRAM:

10 REM &H SAMPLE

20 INPUT “&H'" ; AS

30 H=VAL ("&H" +AS)

40 PRINT “&H" ; AS; "=""; H
50 GOTO 10

Converts an entered hexadecimal value (4 digits max) to a decimal value.
Program execution is terminated using the g key.
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DEG

PURPOSE:
FORMAT:

EXAMPLE:
PARAMETERS:

EXPLANATION:

Converts a sexagesimal value to a decimal value.

DEG ( degrees [, minutes [, seconds }]])

Numeric Numeric Numeric
expression expression expression

DEG(1, 30, 10)
Degrees, minutes, seconds: |DEG (degrees, minutes, seconds)! < 10'®

Converts the degrees, minutes, and seconds of sexagesimal values to decimal values

as follow:

DEG (degrees, minutes, seconds) = degrees + minutes/60 + seconds/3600
SAMPLE PROGRAM:

/56

10 INPUT “DEGREES=", A
20 INPUT "MINUTES="", B
30 INPUT ""SECONDS="', C
40 D=DEG (A, B, C)

50 PRINT D

60 END

Converts values entered for degrees, minutes, and seconds into a decimal
value.



DMSS$ o | < @

PURPOSE: Converts a decimal! value to a sexagesimal string.
FORMAT: DMS$ (argument ) '
Numeric expression

EXAMPLE: DMSS (1.52)

PARAMETERS: argument:
Numeric expression in the range of |numeric expression! < 10'®

EXPLANATION:
Converts decima! values to sexagesimal strings.
Minutes and seconds are not displayed when the argument is in the range of numeric
expression = 1x 10° (1E6). In this case, the absolute value of the input value is convert-
ed to a string as it is.

SAMPLE PROGRAM:

10 INPUT “INPUT NUMBER" ; N
20 PRINT =" ; DMS$ (N)
30 END

.

Converts input decimal values to sexagesimal strings.
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" 1/0 COMMANDS
LLIST

PURPOSE: Outputs program contents to the printer.
FORMAT: LLIST [starting line number] [- [ending line number]]
] Line number Line number ]
|1-] |
[ALL]
EXAMPLE: LLIST 50 — 100

PARAMETERS: Both the starting line number and ending line number are within the range
of 1 < line number < 65535. The last line number used by BASIC is speci-
fied when *'."" is used.

1. starting line number: Program line number from which program
content printout is to begin. The default option is the first line of the
program.

2. ending line number:* Program line number at which program content
printout is to end. The default option is the last line of the program.

' 3. Speciftying ALL sequentially outputs all program contents in areas PO

through P9.

EXPLANATION:

1. Outputs program contents to the printer within the specified range.

2. This statement differs from LIST in that output is to the printer without showing program
contents on the display.

3. LLIST cannot be used in the CAL mode.

SAMPLE
EXECUTION: LLIST k2
Outputs contents of current program area to printer.
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LPRINT

PURPOSE: Outputs text to the printer.
FORMAT: LPRINT [output data] | { } [output data ] ]*

TAB (numeric expresion)

Output data: Numeric expression
String expression

SAMPLE: LPRINT A, B

PARAMETERS: output data: Output control function, numeric expression, or string
expression

EXLANATION:

Qutputs data to the printer. When the output data is a control function, the corresponding
operation is performed. Numeric or string expressions as output data result in printout
of the resulting value.
Nameric expression values are printed in decimal, and the print format is the same as
that for the PRINT statement (see PRINT).
ring expression values are output as they are to the printer.
Leluding a comma between output data causes a zone tab 1o be inserted between output
data at output.
ne tabs are set at 14-character intervals (counting from 0, within a range of 255 charac-
-s) following the last carrier return instruction, and zone tab outputs spaces from the
rrent location 10 the next zone tab. Consequently, the printing of the first character of
output data following a comma is performed at the next zone tab.

10 LPRINT

20 FORI=1TO 20 : LPRINT "%’ , : NEXT |
30 LPRINT

40 END

-luding a semicolon between output data causes the output data to be output sequentially.

10 LPRINT

20 FORI=1TO S0

30 LPRINT (" ;15 )’
40 NEXT I

50 LPRINT

60 END

sluding a semicolon at the end of the statement causes the location immediately follow-
; printout of the last output data to be the next printing position.

:luding a comma at the end of an LPRINT statement performs a zone tab following print-
t of the last output data.

carrier return is performed when a semicolon or comma is not included at the end of
: statement. Print positions are counted from 0 through 255, and the count is reset to
vhen it exceeds 255. Zone tabs and the TAB function are performed in accordance with
2 print position count. CR-LF (internal code 0Dn, OAw) is performed at this time.
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9. Actual printing begins when a carrier return/line feed code is sent, and carrier return/lin:
fead is performed automatically when printing reaches the extreme right of the paper

SEE: PRINT
SAMPLE PROGRAM:

10 LPRINT

20 FOR I=1 TO 14 : LPRINT “" %' ; : NEXT |

30 LPRINT
40 END

Outputs a series of 14 asterisks to printer.
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lOPEN

PURP OSE: Declares a file open for use.
FORMAT:

SAMPLE: OPEN “DATA1" FOR OUTPUT AS #1
PARAMETERS: 1. file descriptor: String expression

e . " INPUT ]
OPEN *‘file descriptor [ FOR {OUTPUT] ]AS[#] file pumber .
Numeric expression

2. file number: Numeric expression truncated to an integer in the range
of 1<file number<?2

EXPLANATION:

:ns the file specified by the file descriptor as the specified file number. Subsequent
1t to and output from open files is performed by designating the file numbers.
30: is the default option when the device name is omitted from the file descriptor.
.cifying FOR INPUT makes sequential file input possible.

.citying FOR OUTPUT makes sequential file output possible. A new file is created on
cassetie tape.

following two conditions are specified when either FOR INPUT or FOR OUTPUT is
specified:

;assette tape (CASO: , CAS1:)
irror generated

sommunications circuit (COMO: )
sequential file input/output specified

y one file (# 1) can be open at any given time. Attempting to open two or more files
ilts in an OP error.

:mpting to open a file which is aiready open results in an OP error.

le bufter is automatically retained within the stack area. An OM error is generated
snever the stack area becomes full.

s command can only be executed within a program.

CLOSE

SAMPLE PROGRAMS:

1) 10 OPEN ""CASO : TEST” FOR OUTPUT AS #1
20 PRINT #1, “WRITE TEST”
30 CLOSE

Creates sequential file on cassette tape under filename “TEST"'.

2) 10 OPEN ""CASO : TEST" FOR INPUT AS #1
20 INPUT #1, AS
30 CLOSE

Reads sequential file created in SAMPLE 1.
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CLOSE ®

PURPOSE: Closes files and declares an end to the use of the /O (input/output) butfer.
FORMAT: CLOSE

EXAMPLE: CLOSE

EXPLANATION:

1. Closes a file and clears the file buffer.
2. An error is not generated even if a file is not open when this command is executed.

SEE: OPEN
SAMPLE PROGRAM:

10 OPEN “CASO : TEST" FOR INPUT AS #1
20 INPUT #1, AS : PRINT AS ;

30 IF EOF (1)=0 THEN 20

40 CLOSE

Reads and displays data from sequential file TEST (stored on cassette
tape) until all data have been read.
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PRINT # ©

PURPOSE: Outputs data to a sequential file.

FORMAT: PRINT# file number [, outputdata | {} foutput data ] ]*]
Numeric expression !

TAB
Output data: String expression
Numeric expression

SAMPLE: PRINT #1, AS

PARAMETERS: file number: Numeric expression truncated to an integer in the range
of 1 <file number<2

EXPLANATION:

Sq%uequentially outputs data to the sequential file specified by the file number.
.e contents of the output data are the same as those output to the printer by the LPRINT
itement (see LPRINT, PRINT).
CR-LF (0D, 0AX) is output foliowing the last output data when a semicolon and comma
2 not included.
is statement is valid for sequential files opened for output (FOR OUTPUT), and for com-
Jnication circuit (COMO:) input/output files.

. INPUT #, PRINT, LPRINT
SAMPLE PROGRAMS:

1) 10 OPEN ""CASO : TEST"” FOR OUTPUT AS #1
20 INPUT "DATA="", AS
30 IF AS=" " THEN 60
40 PRINT #1, AS
50 GOTO 20
60 CLOSE : END

Creates sequential file on cassette tape for input of characters from
keyboard.

2) 10 OPEN "CASO : TEST” FOR INPUT AS #1
20 INPUT #1, AS
30 CLOSE

Reads sequential file on cassette tape created in SAMPLE PROGRAM 1.
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INPUT #

PURPOSE: Reads data from a sequential file.

FORMAT: INPUT#  file number , variable name [, variable name]*
Numeric expression

EXAMPLE: INPUT #1, A

PARAMETERS: file number: Numeric expression truncated to an integer in the range
of 1 <file number<2

EXPLANATION:

1. Reads data from the file specified by the file number.

2. Data are input in the same format as data input using the INPUT statement (see INPUT).
Consequently, data are delimited using commas, quotation marks, CR codes (0D+) or CR,
LF codes (ODH, OAw). Internal codes 00+ through 1F+ and 7FH cannot be input, and lead-
ing spaces (spaces preceding that data) are disregarded.

3. This statement is valid for sequential files opened for input (FOR INPUT), and for commu-

nication circuit (COMO:) input/output files.

. Spaces can also be used as delimiters when data are read to numeric variables.

. An ST error is generated when data read exceeds 256 characters. Execution continued

using an ON ERROR statement begins from the 257th character.

SAMPLE PROGRAM:

[

10 OPEN “"CASO : TEST'* FOR INPUT AS %1
20 INPUT #1, AS

30 PRINT AS ;

40 IF EOF (1)=0 THEN 20

50 CLOSE : END

Reads and displays data in a sequential file on cassette tape until no more
data remain. \

2



INPUTS A i

PURPOSE: Reads the specified number of characters from a sequential file.

FORMAT: INPUTS ( number of characters , [#] file number)
Numeric expression Numeric expression
EXAMPLE: INPUTS (16, #1)

PARAMETERS: 1. number of characters: Numeric expression truncated to an integer in
the range of 0 <number of characters <256
2. file number: Numeric expression truncated to an integer in the range
of 1 <file number<2
EXPLANATION: .

1. Reads the specified number of characters from a sequential file.
2. All codes (00H ~ FFH) are read as they are.

3. This statement is valid for sequential files opened for input (FOR INPUT), and for commu-

nication circuit (COMO:) input/output files.
SAMPLE PROGRAM:

10 OPEN ""CASO : TEST" FOR INPUT AS #1
20 CHS=INPUTS (5, #1)

30 CLOSE

40 PRINT CH$

Reads and displays first five characters in a sequential file on cassette tape.
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EOF

PURPOSE: Indicates the end of file reading.

FORMAT: EOF

( file number )
Numeric expression

EXAMPLE: IF EOF (1) THEN END

PARAMETERS: file number: Numeric expression truncated to an integer in the range
of 1 =file number<?2

EXPLANATION:

1. Indicates the end of reading for the file specified by the file number. Generally, this function
is assigned a value of 0, but the value becomes — 1 when the last record of a file is read.
2. A value of —~ 1 is returned when the receive buffer (for RS-232C applications) becomes

empty.

3. This statement is valid for sequential files opened for input (FOR INPUT), and for commu-

nications circuit (COMO:) input/output files.
4. Generally, a 0 is returned for sequential files opened for output (FOR OUTPUT).

SAMPLE PROGRAM:

10
20
30
40
S50
60

OPEN '"CASO : TEST"* FOR INPUT AS#1
INPUT #1, AS

PRINT A$

IF EOF (0) THEN 20

CLOSE

END

Reads and displays data in sequential file on cassette tape until no more
data remain.



SAVE, SAVE ALL

PURPOSE: Saves a program to a specified file.
FORMAT: SAVE [ALL] *file descriptor” [, A]

String expression

EXAMPLE: SAVE “DEMO1”
PARAMETERS: 1. ALL: Outputs all programs from PO through P9. Can only be speci-

fied for output to cassette tape.

2. file descriptor: String expression

3., A: Specifies ASCIl format. Binary internal format is the default option
when omitted. Cannot be specified while SAVE ALL is specified.

EXPLANATION:

1.

2

Outputs the currently specified program area contents to the file specified by the file
descriptor.

. Specifying ALL outputs programs from areas PO through P to cassette tape as an ALL file.

3. CASO: is the default option when the device name is omitted from the fie descriptor. When
the entire file descriptor is omitted, the file is output to cassette tape and saved without
a filename.

4. Specifying ', A"’ causes the program to be converted to and saved in ASCII format. This
format uses alphabetic characters such as those which appear when the LIST command
is executed.

5. Data are output as they are in binary format when *, A" is not specified. However, files
are saved in ASCI! format whenever COMO: is specified in the fiie descriptor, regardless
of the *, A" specification.

&. Files for which a password has been registered cannot be saved in ASCIl format.

7. This command causes all open files to be closed and enters command input standby once
the SAVE execution is complete.

8. Tnis command cannot be executed while program execution is halted ("STOP" displayed).

8. This command cannot be executed in the CAL mode.

SEE: LOAD, PASS, LOAD ALL

SAMPLE

EXECUTION: SAVE "'CASO : TEST”

Saves a program on cassette tape under filename TEST.
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LOAD, LOAD ALL

PURPOSE: Reads from a file into memory.
FORMAT: LOAD [ALL]) *file descriptor” [, A)

String expression

EXAMPLE: LOAD ““DEMO1"”
PARAMETERS: 1.ALL: Inputs programs to program areas PO through P9. Can only be

specified for input from cassette tape.

2. file descriptor: String expression

3., A: Specifies ASCII format for cassette tape. Binary format is the
default option when , A is omitted. ASCI! format is the default option
for the communications circuit, whether specified or not.

EXPLANATION:

1.

2.
3.

o))

0 o~

Reads from the file specified by the file descriptor to the currently specified program area.
The format of the file can be either internal or ASCIl format.

CASO: is the default option when the device name is omitted from the file descriptor.
Files already in existence before execution of this command are deleted, and the speci-
fied files are loaded in their place.

. This command closes all open files and the computer waits for command input once load

is complete.

. Passwords and program loading.

Computer Loaded program Result
Password Password LOAD possible when passwords
are identical only
Password No password LOAD possible
No password No password LOAD possible
No password Password LOAD possible (under program
password)

. Specifying ALL reads ALL files (files with attribute A, created using SAVE ALL) from cas-

sette tape into areas PO through PS.

. This command cannot be executed in fhe CAL mode.
. This command cannot be executed while program execution is halted.
. The first file on the cassette tape with an attribute which matches the one specified is

the default option when the entire file descriptor is omitted.
LOAD: first file saved in internal format (attribute B)
LOAD ALL: first file saved in ALL format (attribute A)
LOAD , A: first file saved in ASCIl format (attribute S)

SEE: SAVE

SAMPLE
EXECUTION: LOAD **CASO : TEST”

Reads program under filename TEST from cassette tape.



VERIFY

PURPOSE: Verifies the contents of a file stored on cassette tape.
FORMAT: VERIFY “file descriptor”
String expression
EXAMPLE: VERIFY ‘CASO: DEMO”
PARAMETERS: file descriptor: String expression
EXPLANATION: :

Verifies the contents of a file stored on cassette tape.
_Parity and checksum data included within the file itself are used for checking.
. This command cannot be executed in the CAL mode.
_ This command closes all open files.
. The first program found is checked when the filename is omitted.
This command cannot be executed while program execution is halted ("STOP" displayed).

SEE: SAVE, LOAD

SAMPLE
EXECUTION: VERIFY ""CASO : TEST"”

Confirms whether or not program on cassette tape has been correctly
stored under filename TEST.
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DATA BANK COMMANDS

NEW #

PURPOSE: Ciears DATA BANK data.

EXPLANATION: .

1. Clears all data stored under the DATA BANK function.

2. This command cannot be executed for data protected by a password.

3. This command cannot be executed in the CAL mode, but in the BASIC mode.

SAMPLE
EXECUTION: NEW# fxg

Clears DATA BANK data.

LIST # .

PURPOSE: Displays all DATA BANK data.

EXPLANATION:

1. Displays in record sequence all data stored under the DATA BANK function.

2. The display shows the record number and DATA BANK data.

3. The listing can be halted at any time by pressing £, and resumed by pressing any key
other than g and £2.

. The listing can also be halted at any time by pressing §.

. This command cannot be executed for data protected by a password.

. This command cannot be executed in the CAL mode, but in the BASIC mode.

SEE: LLIST #

SAMPLE
EXECUTION: LIST# g

[ Y

Lists DATA BANK data on display.




LLIST # | ¢

PURPOSE: Outputs all DATA BANK data to printer.
EXPLANATION:

1. Outputs to the printer in record sequence all data stored under the DATA BANK function.

2. The record number and DATA BANK data are both printed.
3. This command cannot be executed for data protected by a password.
4. This command cannot be executed in the CAL mode, but in the BASIC mode.

SEE: LIST=#

SAMPLE
EXECUTION: LLIST# fx¢

Outputs DATA BANK data to printer.

SAVE #

PURPOSE: Outputs DATA BANK data to file specified by file descriptor.
FORMAT: SAVE# | file descriptor ].

String expression
EXAMPLE: SAVE % “CASO : TEST”

PARAMETERS: file descriptor: String expression
EXPLANATION:

1. Outputs DATA BANK data to a file specified by the file descriptor.

2. Data are output in ASCII format. ~

3. CASO: is the default option when the device name is omitted from the file descriptor.

4. When the entire file descriptor is omitted, the file is output to cassette tape and saved
without a filename.

5. This command cannot be executed in the CAL mode, but in the BASIC mode.

6. This command cannot be executed while program execution is halted (“STOP" displayed).

7. This command cannot be executed for data protected by a password.

SEE: LOAD #

SAMPLE
EXECUTION: SAVE # “"CASO : TEL"” {5

Save DATA BANK data to cassette tape under filename TEL.
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LOAD #

PURPOSE: Reads data into DATA BANK area.

FORMAT: LOAD# | { file descriptor ] | [, M] i
String expression ‘

EXAMPLE: LOAD# ““CASO : TEST”

PARAMETERS: 1. file descriptor: String expression
) 2., M: Indicates that current execution is append to existing data.

EXPLANATION:

1. Reads data to the DATA BANK area from the file specified by the file descriptor.

2. The current contents of the DATA BANK area are deleted when **, M" is not specified.
Specifying *', M" indicates that the new data are to be appended to the end of the current
contents of the DATA BANK area.

3. CASO: is the default option when the device name is omitted from the file descriptor.

4. The first file on the cassette tape with an attribute (S) which matches the one specified
is the default option when the entire file descriptor is omitted.

5. This command cannot be executed in the CAL mode, but in the BASIC mode.

SAMPLE
EXECUTION: LOAD# *"CASO : TEL2"" , M ¢

Reads memo data file stored on cassette tape under filename TEL2 and
appends to current DATA BANK area contents.



&

READ #

PURPOSE: Reads data from DATA BANK area.

FORMAT: READ# variable name [, variable name |*

EXAMPLE: READ# AS$, X

PARAMETERS: variable name

EXPLANATION:

1. Sequentially reads data stored in the DATA BANK area and assigns them to variables.
2. Numeric data can only be read into numeric variables, and string data only into string

variables. Mismatching data and variables generates an error.
. Data items can be delimited by commas. :
. A DA error is generated when data are not present to be read.
. The read sequence can be altered using the RESTORE # command.
. Spaces in front of data items are skipped.
. Data included within quotation marks are read as a single string.
. This command cannot be executed in the CAL mode, but in the BASIC mode.

SEE: RESTORE#, WRITE#
SAMPLE PROGRAM:

ONODOO AW

10 RESTORE# ‘"RED*, 0, 50

20 READ# AS

30 PRINT AS N
40 GOTO 10

50 PRINT "NO DATA!"

Searches and displays data items which start with *RED"" within DATA
BANK area. Message ''"NO DATA!" appears when such data items are
not found. -
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RESTORE #

PURPOSE: Searches specific data in the DATA BANK area and changes the read
sequence of DATA BANK data.

FORMAT: “‘object string” 0 line number
RESTORE # [ String expression [[ * {1 10 # program area number ]

EXAMPLE: RESTORE# “SMITH™
PARAMETERS: 1. object string: String expression
2. line number: Numeric expression. Integer within the range of O</line
number < 65536
3. program area number: Numeric expression. Integer within the range
of 0 =program area number<10

EXPLANATION:

1. Searches specific data in the DATA BANK area and sets the DATA BANK area pointer
position. Subsequent executions of the READ # and WRITE # commands are performed
from the new pointer position.

2. The relationship between the parameters and the object string are as follows:

i) RESTORE #
Omitting all parameters sets the DATA BANK area pointer to the beginning of the data
to be read by the next READ # command.

i) RESTORE# ‘“‘object string”
Sets the DATA BANK area pointer to the position of the specified object string. Strings
are delimited by commas, and not by spaces. A DA error is generated when the object
string cannot be found.

iii) RESTORE # “object string”, {?}

0: Same as ii above.
1: The first data of the record (line) that includes object string is read by the following

READ # statement. 0\ i b \
) L o ine number
iv) RESTORE # ‘‘object string” [, { 1] 1, {#program area number |

Execution branches to specified line or program area when the object string is not found.

* Search is conducted from the present pointer position forward to the higher record num-
ber. The following procedure is used to search from the beginning of entire data:

RESTORE# : RESTORE# ‘‘object string”
SAMPLE PROGRAM:

10 RESTORE=# °°YOU", 0, 50
20 READ=# AS

30 PRINT AS

40 GOTO 10

50 PRINT “NO DATA!"

Searches for data beginning with *'YOU", and displays ‘‘NO DATA!" if
not found.



WRITE | e

PURPOSE:  Rewrites and deletes DATA BANK data.

FORMAT: WRITE # DATA BANK data ,[ DATA BANK data
. Expression Expression ]
EXAMPLE; WRITE # “ABCDEF”
PARAMETERS: DATA BANK data: String or numeric expression
EXPLANATION: .
1. Sequentially writes DATA BANK data from the current DATA BANK area pointer (see
RESTORE #).

2. New data are written regardless of whether or not data aiready exist at the pointer location.

3. The entire record (line) is cleared when this command is executed without any DATA BANK
data expressions.

. Multiple data items can be delimited using commas.

. The DATA BANK area pointer stays at the next data item written after execution of this
command. Further data item writing begins from this point unless the pointer position is
changed using RESTORE #.

6. 255 characters per line can be written using this command, and an error is generated

when this limit is exceeded.

7. Numeric expressions written using this command are written using the same format as
_RRINT statement display. Note, however, that the SET statement has no effect here.

8. This command cannot be used to write character codes &H1F or lower.

SAMPLE PROGRAM:

[, .

10 RESTORE#-

20 RESTORE=# "'YOU™, 0, 50
30 WRITE# ""SHE”

40 GOTO 20

50 PRINT “COMPLETE!"

60 END

Changes DATA BANK data beginning with “YOU"' to “'SHE".
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SCIENTIFIC LIBRARY

11-1 LIBRARY EXECUTION

11-1-1 Activating The Library

The library function of the FX-850P provides a total of 116 different utilities divided into a
mathematical library, a statistical library, and physics and scientific library. The two methods
described below can be used to activate the desired library in the CAL mode.

1. Library number + (& key
Activation of the library using this method is achieved by first entering a library number and
then pressing the [ug) key.

Activation of the library utility for solution of a quadratic equation (Library Number 5050).

- 7 (Switch power ON)

5050 g xe T b X +c=0 W(Library number entry)

* The cursor moves to the next line with no further operation when an invalid library number
is entered.

One of the following two operations is performed when the [Gg key is pressed without entry
of a library number. -

- i) Pressing [us immediately after power is switched ON

- l (Switch power ON)

grime?factors (24<Base<1@'0) {Press (=)
ase 7.

This operation activates the prime factor analysis library utility (Library Number 5010).

if) Pressing after execution of a library utility

reak (Press 10 break)

b == (xT.y11.(x2.y2) W(Press@

[ ID)
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y
X

"o
>

1




