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PREFACE

This book is written for those who want to program on
MPF-IP in BASIC. In fact, there are quite a few
versions of BASIC, each one with its own features
designed for special considerations required in
different fields.

MPF-1P BASIC, like other versions of BASIC, consists
of a set of instructions which you combine to create
programs which 1in turn define the tasks you want the
computer to do.

In this manual, detailed descriptions are provided on
all the statements, commands and functions available in
MPF-IP BASIC. For novice programmers this manual will
serve well as a tutorial. Readers who have had
experience in programming in other versions of BASIC
may read through this manual in a short period of time
to familiarize themselves with the special features of
MPF-IP BASIC.

This manual is divided into 12 chapters together with
an informative section of Appendices. It is hoped
that you learn and enjoy more and more in programming
as you finish each section of the book.







Chapter 1

Introduction to BASIC

In order to communicate with a computer, we have to
learn a language that the computer can understand. 1In
this manual, we will show to the readers a computer
language called "BASIC" - the abbreviation of
"Beginner's All-purpose Symbolic Instruction Code".
BASIC was brought into being by John Kemeny and Thomas
in the middle of 1960's. Among the numerous computer
languages currently in existence, BASIC is most widely
used by people because it is easy to 1learn, and
versatile in application,

MPF-IP BASIC has a number of commands in hand to
control the execution of programs as well as a number
of statements to write programs. It may well be
regarded as a dialect of the BASIC. It is designed to
execute on the MPF-IP system and inputs programs and
data through the keyboard. In this chapter, we will
show you how to make the MPF-IP go into the BASIC
system and leave it, and how to input or correct BASIC
commands and statements.

1.4 Spedial Keys
:

One has to end each and every command or statement
by pressing this key.



o

This is used to cancel the character before the
cursor on the same line.

-——> 1

The MPF-1P Display is a Fluorescent Indicator Panel
(FIP) with a length of 20 characters, but the length of
the Display buffer reaches 6@ characters. with this
key one can see those after the 21st character.

[CONTROL] M :

This 2<key combination serves the same purpose as

that of [=—] .
[ConTROL] € + [==] :

This can interrupt the execution of a program.

RESET' H

After MPF-IP System is started, a press on this key
at any moment will bring a display of ***** MPF-I-PLUS
***%* back on the Indicator Panel.

1.2 Prompt Characters

MPF-IP system uses a number of prompt characters to
keep the users aware of its present state of being.

: < resence of this prompt character indicates that
P is under the control of the Monitor and a
press on CONTROL B or CONTROL C will bring it into
the BASIC.

@: This prompt character tells us that MPF-IP is now in
the BASIC and we can input any BASIC commands or
statements,

7: When an INPUT statement is executed in the wuser's
Program, this prompt character will appear on the
Indicator Panel and MPF-IP is awaiting input.



1.3 Entry into and Exit from the BASIC System

After MPF-IP is turned on and a display of *#*#*¥%* MpPF-I-
PLUS *#***% or the fundamental mode <" is shown, there
are two ways to enter into the BASIC language:

(1) Press and B simultaneously (for BASIC),
MPF-IP will respond with

BASIC-IP, ORG : ©

and now MPF-IP is expecting the user to enter
program storage starting address in hexademical and
press , 1i1f the user press without
entering the starting address, the starting address
will automatically be set to the default value (the
default starting address).

MPF-IP will automatically detect the RAM space, if
there is only one RAM on the MPF-IP mainboard, the
default wvalue 1is set to F808, if there are two,
then it is set to F@@@, if an EPB-MPF-IP or IOM-
MPF~-IP is connected, then the default starting
address is set to DBOG.

Once the starting address of the program is
determined, the BASIC prompt character "@"" |is
displayed on the FIP.

(2) Press and C simultaneously: (for REBASIC)
MPF-IP will enter into BASIC system directly and
the prompt character of the BASIC system @~ will
appear on the indicator panel.

The most important difference between BASIC and REBASIC
lies in their manipulation on the memory. In BASIC,
the contents of the memory will change as a result of
the initialization. In REBASIC, however, there is no
initialization and all the data originally in the
memory are protected from being destroyed.

Exit from the BASIC language

There are two ways for exiting from the BASIC language.



(1) Press the[RESET] key

Whenever the [RESET] key is pressed, the MPF-IP is
initialized to its start state, i.e., a display of
ool MPF-I-PLUS **#%#*#% ij]] be seen on the
indicator panel.

(2) when the BASIC prompt character is displayed on the
Indicator Panel, key in QUIT and . Then the
control will be returned to the monitor program and
the prompt character of the monitor program <~ will
be seen on the display.

After you have exited from the BASIC language,
reentry into the BASIC is achieved by pressing

. This prevents your BASIC program

from being damaged.
1.4 Comection of Errors While Inputing a Program
While inputing a program, the mistake in a line of
statement can be corrected by pressing the BACKSPACE
key <- before the carriage return key is pressed.
Every press on the <- key deletes a character to the
left of the cursor and back-space the cursor one
position.
Example:

@PRIXT"

1f we press the BACKSPACE key for two times, then we
have

@PRI”™
Now, we can key in the correct characters and get

@PRINT

1.5 BASIC Commands and Statements

Before discussing the BASIC commands and statements in
the MPF-IP, we would describe the execution modes in
the MPF-IP.
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1.5.1 Execution Modes

In the MPF-IP, two execution modes are available. One
is called the immediate execution mode, while the other
deferred execution mode.

1) The Immediate Mode

The immediate mode allows a user to execute a
BASIC command immediately after the command is entered.

Try to type on the keyboard as follows:
@PRINT 44/2

and then press , the MPF-1P will display.

22%
Which is the quotient of 44 being divided by 2.
From the example, it is obvious that after we entered
the PRINT statement and press , the MPF-IP will
execute the statement immediately to calculate the
expression after the PRINT command and display the
result on the indicator panel. 1In this example, "/" is
the divide operator.
Now, try to type in the following statement line.
BPRINT 447*2;9%600+2*19

and press [=—]. What will you see on the display?

894 5438°
Isn't it?
2) The Deferred Mode

In the deferred mode, each BASIC statement is
preceded by a statement number. Each statement is not
executed immediately after it is entered. 1In the
deferred mode, the statements contained in a BASIC
program is not executed until the RUN command is given.




Now you are suggested to follow the example below to
get a hands-on experience of how the deferred mode is.

@106 PRINT 447%*2
@20 PRINT 9*600+2*19

Don't forget to end each statement line with [=—I.

A number of statements in this Deferred Mode
will constitute a "program" which will not be executed
immediately. Instead, they are stored in the memory.
In fact, BASIC Interpreter will not execute this
program until the user enter the command in the
immediate mode RUN. Then the execution of the program
will go on and will stop only after the whole program
is performed. We will go into more detail on this
subject in 4.2 "END/STOP statements".

Now type RUN and press the key and we will have
894"

Press the key again and we will see
5438°

Now if we press the key for another three times,
we will have the foliowing displays in seguence:

READY

@
For more details on the function of the [——] in the
exection of a program, see Chapter 9, : "Input/output

statements".

1.5.2 Commands

The main functions of MPF-IP BASIC commands are to
control the Editing, Executing and Debugging in a
program.

Generally speaking, all the MPF-IP BASIC commands are
executed in the immediate mode. But they can be
executed in the deferred mode on some occasions.
Similarly the deferred mode statements in MPF-IP BASIC
can be converted to immediate mode to facilitate
debugging.
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One can enter any MPF-IP BASIC commands when the prompt
character 1is displayed on the Indicator Panel. IE
there is any error while entering BASIC commands, the
Indicator Panel will show an error message.

1.5.3 Statements

Every BASIC program is composed of a set of deferred
mode statements aligned in order. More precisely, they
are aligned according to their statement numbers, from
the smallest to the largest. Statement numbers used in
a program are restricted to integers between 1 and
9999, Leading zeros at the beginning of a statement
number will be ignored in BASIC. For example, 812,
3312 and 12 will all mean the same thing 12 in BASIC.
The users need not bother to enter statements in the
order of statement numbers for BASIC will automatically
align them in order. During the execution of a program
BASIC will proceed in the order of the statement
numbers unless one of the following situations develops

(1) Commands related to the flow of the control are
executed.

(2) Execution is interrupted as a result of errors.
(3) and C are pressed simultaneously.
(4) Execution proceeds to STOP or END statements.

(5) After the statement with the largest statement
number is executed.

During the entry of a program, if a statement number
smaller than 1 or larger than 9999 is encountered, the
Indicator Panel will display

SN ERROR IN LINE

1f we press the key three times now, we will see
the following displays shown in sequence

READY
e

And the following statements will not be accepted,
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For Example:

@g 1=9
SN ERROR IN LINE

READY

@10000 K=8

SN ERROR IN LINE
READY

@oleee J=9

SN ERROR IN LINE

READY
e

In the last example above, @18@80 does not exceed the
allowed range of statement number, but it is regarded
as an error because the length of this number exceeds
four.
Free format is adopted in the MPF-IP BASIC statements,
For example, the following statements all mean the same
thing,

@20 LET B7=25

@208LET B7=25

@26LETB7=25

@20LETB 7=25

@20LETB 7= 25
however,

@20LET B7=2 5

is a statement with syntax error.

1.5.4 Comect or Delete a Statement
*Correct a statement
Correction is required on the following two occasions:

1. There is syntax error in the statement.
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2. The whole program is required to be modified for a
certain purpose,

Methods:

1. Before the key is pressed, correction can
easily be carried out with the <- key.

2. If the key is already pressed:
(1) key in a new statement.

I1f the statement number of the new statement
already exists somewhere in the original program, the
old statement will be completely replaced by the new
statement.

READY
@20 B7=25
@28 B7=12
(2) Use the EDIT command

If only a minor part of the statement is to be

corrected and the statement is a big one, (1) will take

much time and efforts. In this case we can do it as
follows:

@3¢ FOR I=1 TO 15 STEP 3
@EDIT 34,3,5

For more detail about the EDIT command, see 3.2.3,
*Delete a statement

If you want to delete a statement, all you have to do
is to key in its statement number and press the
key.

For example:

@2



1.6 Listing of a Program

After MPF-IP entered the BASIC, we can use the LIST
command to list the statements stored in the computer.

The LIST command is used to 1list a program after
correction or deletion of statements to see 1F
the modification is done successfully as required.

For example:

@l1¢ INPUT A,B

@20 C=A+G

@20 C=A+B:REM A CHANGE
@30 PRINT

@40 PRINT A:;" +";B;" =";C
@LIST

1% INPUT A,B

20 C=A+B:REM A CHANGE

30 PRINT

4@ PRINT A;" +";B;" =";C

The LIST command will list the statements starting from
the statement with the smallest statement number to
that with the largest statement number even if the
statements were not entered in this order.

For example:

@40 PRINT A;" +";B;" =";C
@20 C=A+B

@3@ PRINT

@1¢ INPUT A,B

@LIST

1@ INPUT A,B
28 C=A+B
3@ PRINT

A NDODTMM A
=W COLINL g

READY
@



1.7 Execution of a Program

After a program is entered, we can type in RUN to
request the execution of the program, THE LIST command
can be wused to see if the program is correct before
execution,

For example:

@NEW:REM CLEAR PROGRAM
@1¢@ PRINT "5%1@=";5%1¢
@RUN

5*10=50

READY
e

@NEW

@10 INPUT "“YOUR NAME:",NS
@20 ? "HELLO! ":NS

@RUN

YOUR NAME:?CHENG

HELLO! CHENG

READY
@

In the above program, the REM statement is used as a
remark, these statements are ignored in the execution
of a program,

The INPUT statement is a statement which asks for
entry (i,e., the user is expected to type in something
through the keyboard) "?" is one of the output
statement functioning exactly in the same way as PRINT.
We will look over these statements in more detail
later.

1.8 Deletion of a Whole Program

I1f an entered program is not to be used any more,
the NEW command will delete them once and for all. In
fact, the entry of the NEW command will nullify all the
programs in the BASIC system. We have shown the usage
of the NEW command in 1.7 though we did not go into
details about it.



Now, try the following program:

@NEW

@100 PRINT "5%10=";5*10
@RUN

5%1@=5@

READY
€10 INPUT "YOUR NAME:" ,N$
@2¢ ? "HELLO! ";NS$

@RUN

YOUR NAME:?YIH-HWA

HELLO! YIH-HWA

5%10=58

READY

e

In the above example, you will see the results .as shown
if you did not use the NEW command after the execution
of statement 10@, i,e., following the execution of
statement 18 and 2@, BASIC will proceed to the
statement 160. Now, let us use the LIST command to
examine what is stored in the computer.

@LIST

1@ INPUT "“YOUR NAME:",N$
20 ? "HELLO! ";NS

10@ PRINT "5*1@=";5*10

READY
@

1.9 Remark in a Program

In a program, we can use the REM statement to explain
or interpret the fuction of the statements. when a
program is displayed with a LIST command, the REM
statement is also shown, but their presence will make
no difference at all to the execution of a program,



For example:

@1¢ INPUT A,B

@20 C=A*B

@3¢ PRINT

@40 2 A;" *%;B;= ";C
@5REM...THIS PROGRAM
@7REM MULTIPLY 2 NUMBERS
@15REM 2 VALUES MUST BE
@17REMINPUT

@35REM..C CONTAINS THE
@37REM.....PRODUCT

@

As far as the execution of a program is concerned, the
results will all be the same before and after the REM
statements are added. Incidentally we would like to
call your attention to "!". In fact, "!“ is another
kind of the REM statements functioning exactly in the
same way as REM, This is just the same case with "2"
and PRINT we mentioned earlier.

1.10 Usage of:

Earlier in 1.7 we have explained how to use ":" in the
immediate mode together with the REM statement. Here
let us look at its real power in practice more closely.

Except for its presence in a string, ":" denotes the
end of a command or statement, followed by the
beginning of another statement or command. This makes
it possible for us to put several statements after a
single statement number.

For example:

@l¢ FOR I
1

2

3

4

1 TO 4 : ?I : NEXT 1

READY
@19 FOR I
@2@ ?I1
@39 NEXT I

1 TO 4

The above two programs will have the same result.
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Chapter 2 Expression

An expression is composed of constants, variables,
functions and operators. An expression is expected to
produce a certain value after evaluation. It can be a
numeric value or a string. For that matter, an
expression is called a numeric expression or a string
expression according to the outcome to be produced by
the expression.

Constants, variables and functions all denote a certain
value. In an expression, the operators tell the
computer what to do with these values. We will go into
more detail on the evaluation of numeric wvalues and
strings in chapter 6 and 7. The following is an example
of expression.

(A+B) *C+D
Here A,B,C, and D are variables, each one must be
assigned a wvalue in due course, In an expression,
those included in parentheses are given top priority

for execution, followed by multiplication and division,
and lastly addition and subtraction are executed.

1f A=6, B=4, C=2, D=1, the value of this expression is
21.

See the next expression:

(X*(Y=-2))+2



Here, X,Y,Z are variables supposedly assigned certain
numberic values, *,+,-, are symbols of multiplication,
addition and subtraction respectively. 2 is a
constant. Those nested in the innermost parentheses
are evaluated first, followed by those in the outer
parentheses and lastly the operation of addition. if
X,Y,2 are 7,4,3 respectively, the value of this numeric
expression is 17,

2.1 Constants

A constant can either be a numeric value or a string.

2.1.1 Numeric Constants

A numeric constant can be a positive number, or a
negative .number, or zero. In MPF-IP BASIC, a numeric
constant can be a real number or a number expressed in
scientific notation. Both are expressed in floating
point system in MPF-IP BASIC. As a result, during the
execution of a program, the number displayed on the
indicator panel after PRINT or "?" statements as well
as those stored in the computer memory are subject to
the following limitations.

Inside the computer, real numbers and numbers expressed
in scientific notation are the same in essence. In
fact both are expressed in floating point system, and
can be considered the same thing. But in the design of
MPF-IP BASIC, the precision is restricted to 6 digits.
Therefore, any number greater than the 6th power of 10
or less than the -6th power of 1@ can not be expressed
with 6 digit precision. In this case, the scientific
digit precision. In this case, the scientiiic
notation is used as the key to solute to this problem.

A real number can be any one between 999999 and -
999999, with or without a decimal point, but the number
of digits shall not exceed 6. I1f the exponent of a
number is larger than 6 or smaller than -6, BASIC will
automatically express it in scientific notation.

The scientific notation makes it easy to deal with
numbers with very small or very large exponent. The
format of the scientific notation is shown below:



Number = Mantissa * 10 Exponent

Examples:
Conventional Scientific Notation MPF-IP BASIC Format
4
3.264 * 10 3.264E4
17
9.99 * 10 9.99E17
=5
5.691 * 10 5.691E-5
-18
-2.47 * 10 -2.47E-18

If the absolute value of a number is greater than
4.9999E+18 or less than -9.99998E-28, then the number
can not be expressed in scientific notation.

For example:
@PRINT 4.5624E5
456240
@PRINT 234.5678E9
2.34567E+11
@PRINT 3E7
3.00000E+07
Underflow:

When a small number falls between -9.99998E-2¢ and
9.99998E~-20, there will be underflow error with the
following error message dislayed:

UN ERROR IN LINE nnnn
and the program will go on.
Overflow:

If a 1large number goes above 4.99999E+18 or falls
below =-4.9999E+18, there will be Overflow error with
the following message displayed:

OV ERROR IN LINE nnnn

and the program will go on.



For example:

@PRINT 1E-19
9.99998E-20

@PRINT 1E-20

UN ERROR IN LINE
7.99998E-26

@PRINT 5E18
4.99999E+18

@PRINT 1E19

OV ERROR IN LINE
4,99999E+19

@PRINT 3E19

OV ERROR IN LINE
3.74999E+18

@NEW

@10 I=2

@20 T=I*1

@3¢ PRINT I

@40 GOTO 20

@RUN
4
16
256
65536
4.29496E+09

OV ERROR IN LINE 20
2.30584E+18

OV ERROR IN LINE 20
2.30584E+18 CONTROL C
READY

@

2.1.2 Literal Strings

Literal strings are strings of ASCII characters
enclosed by two quotation marks. In a literal string,
a space does mean something. 1In fact, it is considered
as a character. This is especially important for those
who are accustomed to free format.

We can put any of the characters that can be entered
through the keyboard into a literal string. Due to the
limited size of the key-in buffer, the number of
characters in a literal string is restricted.



In fact, the size of the key-in buffer is 60
characters, but the number of characters in a literal
string can be as large as 255 in actual operations.

Example:

"CBABC"

"WHAT A MANILI"

"CHENG YIH-HWA TEL 894-5438"
"HAHA"

Due to the requirement of the system design, there are
occasions we have to appeal to special ways to have a
character displayed. We will go into more detail in
this respect in chapter 8 on CHRS$. For now, let us try
the following example:

@PRINT "ABC"+CHRS$(13)+"HAHA"
ABC
HAHA

2.2 Variables

A variable is a name with an assigned value. During
the execution of a program the assigned wvalue is
subject to changes on request of the programmer.

The wvariable accounts for a major part im a program.
Each time the name of a variable is referenced, it is
the contents (a constant) of that wvariable that is
accessed,

The name of a numeric variable can be a letter of the
alphabet (A-Z) or an alphabet followed by numeric
letter (8-9). The value of a numeric variable is a
floating number. Here are some examples:

A AQ
E E5
Z z9



The name of a string variable can be obtained in the
same way as a numeric variable except that it must be
added with a "§" at the end. Here are some examples:

AS AGS
ES E58
z8 298

Usually, the value of a string variable is a string of
characters. In an extreme case, it can be a null
string, i.e., the length of the string is zero.

1f the name of a variable is to represent an element of
an array, the variable is expected to be added with a
subscript. A variable with a subscript is the same as
a common constant in essence. The number of subscripts
to variables can be one or two, I1f there are 2
subscripts, they must be separated by a comma(,). In
both cases, subscripts are enclosed by parentheses.
Usually, the subscripts are numeric contants or numric
variables, but there are chances that they are numeric
expressions. As the value of a numeric expression is a
floating number, they will be rounded up during the
evaluation when they are used as subscripts. Here are
some examples:

A(l) AG (A2,A3)
E(1l,2) E5(C4,X/4)
E(N+1) 29(106,18)

A string variable cannot be an element of an array.

2.3 Functions

A function is an operation in which a single value is
obtained through a series of evaluations of one or more
parameters. A numeric function has the same notation
with a numeric array. But the number of parameters in
a numeric function is not restricted to one or two.
The parameters are also separated by commas. The
number of parameters and type are different from one
function to another.



For the simple reason that the outcome of a function
after evaluation is a certain value, a function can be
used anywhere in expressions just like variables and
constants. In practice, a function is present in
expressions in the format of a function name followed
by an actual parameter enclosed in parentheses.

Let us look at some examples,
INT(X) :
Here X 1is a numeric expression., The outcome after

evaluation from this function is the greatest integer
smaller than or equal to X. For instance:

INT(8.35) =8
SGN (X) :
Again, X is a numeri¢ expression, We will have the

outcome according to the follolwing definition:

1, if x>0
g, if X=0
-1, if x<@

For instance,
SGN(4 * =3)==1

MPF-IP BASIC provides the user with quite a number of
built-in functions, such as the sine function, the
square root function, the function to get the absolute
values, etc. In Chapter 6, we will examine these
useful numeric functions in great detail. They are
listed in Appendix D. In addition, if one has to use
the same series of operations to get a value
frequently, it is possible for him to resort to user-
defined functions. For more detail please see chapter
1 & 9

So far we have focused our description on numeric
functions. When the outcome of a function after
operation turns out to be a string of letters of the
alphabet, it is called a string function. See chapter
8 for more detail. Again, some built-in string
functions are listed in AppendixD.



2.4 Operators

The operators will work arithmetic, 1logic or string
operations on one or two values to yield an outcome.
Usually, an operator comes between two operands, and is
called a Binary Operator. There are, however, Unary
operators as well. For instance, the "-" is binary in
A-B, but is unary in -A., The combinations of operands
and operators bring about expressions. The operands in
an expression can be constants, variables, functions,
or another expression, The operators can be classified
according to their characteristics into two categories:
(1) arithmetic and (2) relational operators.

(1) Arithmetic Operators

(A) Unary
+ the positive sign +A
- the negative sign -A
(B) Binary
+ Addition A+B
- Subtraction A-B
* Multiplication A*B
/ Division A/B
h Exponentiation A}B

(2) Relational Operators

= egual to A=B
< smaller than A<B
» larger than A>B
<= smaller than or equal to A<=B
>= larger than or equal to A>=B
<> unegual to A>B

In an operation with relational operators, a logical
value will come out as the result. In practice, all
relational operators are binary and relational
expressions can be used only in IF statement.

Operation of strings
In MPF-IP BASIC, there is an operator for the strings

used to combine 2 strings. The corresponding operation
is called concatenation.



notation meaning example
+ concatenation AS + BS

Here, AS and BS$ are combined to form a new string. 1In
the new string, the part of the original a$ is
immediately followed by BS. For instance, if
AS="ABC":BS="DEFG" then AS+BS="ABCDEFG". (A more
detailed discussion concerning the operation of strings
will be found in Chapter 8.

2.5 Evaluating Expressions

In essence, to evaluate an expression is to obtain the
value of each part of an expression and get the £final
value after the operations by the operators. Following
is the outline for evaluating expressions:

(1) Substitute the value of a variable for the variable

(2) Implement the operation as defined by the functions
to get the result value of the function,

(3) Implement the operations indicated by the operators

In evaluating expressions, operators are evaluated
according to their priorities.

Higher priority gnary +,-
' i ¢ 2

binary +,-
Lower priority relational operators =,<,>,<=,>=,{

The evaluation of expressions starts with operations
with higher priorities and proceeds to those with
lower priorities as shown in the above 1list. Should
there be twO operators of the same priority, the
evaluation will be in the order from left to right.
But the operations enclosed in parentheses will be
carried out in the first place, overriding all the
orders described in the above. In other words,
operations enclosed in parentheses are always evaluated
earlier than those outside of the parentheses. In case
there are multifolds of parentheses, the innermost
nested parentheses is given the top priority.



Let's look at some examples:

7+5%6 and 7+(5*6)=37 are the same thing.
6/2*4/8 is equal to ((6/2*4)/8=1.5
Provided A=4, B=5, C=6.1, D=0, E=4.3
then A+B*C=4+(B*C)=34.5
A*B-C=(A*B)=-C=13.9
A-B-C=(A-B)-C=7.1
(A+B) *C=54.9

In a relational expression, relational operators are
used to obtain logic wvalue (True or False) of an
expression, i1f A,B,C,D,E are assigned the same values
as above, then the logic value of the expression

(3*B) <(D+E)*C

is True. Here (A*B)=20, (D+E)*C=26.23



Chapter 3 Commands

So far we have described the usage of the commands
LIST, RUN and NEW. Parameters can be put after the
LIST command, which was not mentioned in earlier
chapters.In this chapter, we will present to you all
the commands wused in MPF-IP BASIC and you can find a
list of them in Appendix C.

The commands used 1in MPF-IP BASIC are classified
according to their characteristics into 4 categories,
i,e., (1) Execution Commands, and (2) Editing Commands
and (3) Storing Commands and (4) Auxiliary Commands.

Execution Commands:

RUN

XEQ

GOTO
CONTINUE
QUIT

Editing Commands:
LIST
NEW
NEW*
EDIT
Storing Commands:

LOAD
SAVE



Auxiliary Commands:

FREE
HEX

3.1 Execution Commands

The execution of a BASIC program could be suspended
through program design (e.g., by setting break points
in the program) or by pressing CTRL-C or [RESET], When
the execution of a program is suspended, we can examine
the execution state using some commands or statements.
In practice, we can debug a program at the break point,
e.g., retrieve the value of a certain variable, change
it and then continue the execution from the break
point. This is also the case with the whole program,
You can list the whole or a part of a program, change
it and then continue the execution.

3.1.1 RUN/XEQ/GOTO
RUN - Execute a Program
Format:
RUN
Execution Mode:
Immediate & deferred
Description:

The RUN Command is used to execute an MPF-IP BASIC
program.,

Usually execution of a program starts from the smallest
statement numbers.

Remark:

RUN 1is used to execute a program, and prior to the
execution, the BASIC will "clear" the contents of all
the variables. i.e., the numeric variables are
initialized with the value @, and the string variables
are reset to be null strings.




XEQ - The execxution of a program.
Format:

XEQ
Execution mode:

Immediate & deferred
Description:

XEQ 1is also used to execute an MPF-IP BASIC program
somewhat the way the RUN command is used. But they are
different when it comes to the initial values of the
variables in a program.

Remark:

XEQ is different from RUN in that XEQ will execute a
program without incurring a “"clearing" of the contents
of variables prior to the execution, In other words,
the values of the variables set earlier will not be
affected by the execution of the XEQ command.

GOTO - Changing the starting point of execution of a
program.

Format:

GOTO statement number
Description:

GOTO command is also used to execute a program. But
the starting point of execution is the statement number
specified in the command, not the smallest statement
number in the program.

Note:

If the statement number specified in the command is
not to be found anywhere in the original program, you
will see the following error message displayed in the
indicator panel:

UL ERROR IN LINE



and the execution of the program is suspended.
Remark:

Compared with RUN, GOTO is similar to the XEQ command
to a greater extent for the execution of GOTO does not
affect the value of the variables in a program, In
other words, the GOTO command does not cause
initialization. For this reason, GOTO is used mostly
for debugging.

To sum up, when we make comparisons among the three
commands RUN, XEQ and GOTO, we will find that RUN is
used in regular execution, XEQ is used when a specific
purpose in a program is to be achieved in mind and GOTO
is used mostly for debugging. As you have noticed, the
starting point of execution in a program is not
necessarily from that with the smallest statement
number. Let us try the following examples:

@1¢ PRINT"A=";A;"BS=":BS
@20 IFA<>@THEN40

@30 BS="HA!HA!"

@40 C=20:D=2:A=C"D

@5@ STOP

@60 BS="1 AM FINE"

@70 PRINT BS

:INE &

=

@XEQ
A=399.998 BS=HA!HA!
I AM FINE

READY
@XEQ
A=0 BS=1 AM FINE

STOP AT LINE 5@
@XEQ

A=399.998 B$=HA!HA!
I AM FINE

READY
@GOTO70
I AM FINE




READY
@XEQ
A=0 BS=I AM FIN

STOP AT LINE 5@
@RUN
A= BS=

STOP AT LINE 58
@GOTO 65
UL ERROR IN LINE

READY
e

In the above example, RUN is used twice and XEQ four
times. As to the usage of GOTO, one is correct, but in
the other one,the specified statement number 65 is not
found in the program, so an error message is displayed.
You may have noticed the implementations of the RUN
commands have resulted in the same outcome. This is
because at the beginning of the execution of the
program all numeric variables are cleared to @ and
strings variables null, In the case of XEQ, however,
different outcomes are obtained because the value of A
and BS$ are not cleared to @ or null.

You will notice during the execution that after the
first RUN command, we get A=C"D=399.998 (A=20"2=20 * 20
=4@@. For more detail please see chapter 6), therefore
by the first XEQ you have a different outcome with that
of the RUN command. Later, after the implementation of
statement 8¥ A=P, the outcome of the second XEQ 1is
obtained.
3.1.2 Continue
CON - Resume execution of an interrupted program.
Format:

CON [TINUE]
Execution Mode:

Immediate



Description:

CON is wused to resume execution of a program
interrupted as a result of a simultaneous press on
and C or a STOP statement.

Let us look at the following examples:
Example 1.

@19 FOR I = 1 TO 6

@20 PRINT I ,:IFI=3THEN?
@30 NEXT I

@498 PRINT:PRINT"*DONE*"
@50 sTOP

@0 PRINT "**RESUME**"
@RUN

1 7 3

4 5 6
*DONE *

STOP AT LINE 50
@CON
**RESUME**

READY
@

Example 2,

@l¢ FOR I=1 TO 160:?I next I
ERUN

1

2

4

i C

STOP AT LINE 1d@
ECON

6

7

8

i C

STOP AT LINE 1@



3.1.3 QUIT
QUIT - Return control to monitor program
Format:
QUIT
Description:

QUIT is wused to exit BASIC language and return
control to the monitor program. The QUIT command can
be executed either in immediate or in deferred mode.

READY
@XEQ
A=0 BS=1 AM FIN

STOP AT LINE 5¢
@RUN
A=0@ BS=

STOP AT LINE 50
EGOTO 65
UL ERROR IN LINE

READY
@

In the above example, RUN is used twice and XEQ four
times. As to the usage of GOTO, one is correct, but in
the other one,the specified statement number 65 is not
found in the program, so an error massage is displayed.
You may have noticed the implementations of the RUN
commands have resulted in the same outcome. This is
because at the beginning of the execution of the
program all numeric variables are cleared to @ and
strings variables null. In the case of XEQ, however,
different outcomes are obtained because the value of A
and B$ are not cleared to @ or null,

You will notice during the execution that after the
first RUN command, we get A=C"D=399,998 (A=20"2=20 * 20
=4¢@. For more detail please see chapter 6), therefore
by the first XEQ you have a different outcome with that
of the RUN command. Later, after the implementation of
statement 86 A=0, the outcome of the second XEQ is
obtained.

3-7



3.2 Editing Commands

Editing commands are used to modify or process the
program currently stored in the BASIC system. There
are 3 editing commands: LIST, NEW[*] and EDIT.

3.2.1 LIST
LIST - Listing a program,
Format:

LIST [[n][,m]]
(n,m are statement numbers)

Description:

There are a variety of derived forms among the LIST
commands as follows.

LIST List the whole program

LIST n List the statement with statement number n

LIST n,m List the statements with statement numbers
from n to m,

LIST ,m List the program from the beginning to the
statement to that with the statement number m.

Execution Mode:

Immediate execution mode.
Note:

In LIST n,m, no statements will be listed if n>m,
Remark:

LIST ,m, an equivalent of LIST #,m, can be considered
as a special case of the LIST n,m form. This is an
implication of the fact that all statements with
statement number larger than n and smaller than m will
be listed, even if n is not found in the current
program, we do not give you the LIST m, form becasue
no statements will be listed as it is equivalent to
LIST m,0.



@le A=4@
@20 B=25
@30 c=A*B
@4@ PRINT C
@LIST
10A=40
2@B=25
30Cc=A*B
40PRINT C

READY
@LIST, 30
10a=40
206B=25
JoC=a*B
READY

@LIsT 30,490
30C=a*B

40 PRINT C

READY
@LIST11,25
20B=25

READY
€éLisT29,

READY
€LIST3@
3@C=a*B

READY
@



3.2.2 NEW/NEW*
NEW/NEW* - Clear a program
Format:
NEW([*]
Description:

There are two forms of the NEW command as follows:
(1) NEW -Clears the program as well as all the variables
(2) NEW*-Clears the program only.

Execution Mode:

Immediate & deferred
Remark:

When NEW* is executed, only the program is cleared,
all the variabls are left with their original wvalues
unaffected.

Try the following example:

@10 I=5
@RUN

READY
@NEW*
@1@ PRINT
@XEQ

5

READY
@NEW

@1@ PRINT
@XEQ

a

3.23 EDIT

EDIT - Modify a statement.



Format:

EDIT n/string-1/string-2
Description:

Replace string 1 in statement n with string 2.
Execution Mode:

Immediate execution mode.
Note:

When statement number n is not found in the
program, the execution of EDIT will cause the
display of the following error message:

UL ERROR IN LINE

Similarly, if string 1 is not found in statement n you
will observe:

DA ERROR IN LINE
Remark:

We have used two slants "/" as delimiters to
separate the two strings. 1In fact, any two identical
characters can be used in pair as delimiters. The
character, however, must not be a space,

For instance:

@lg A=7*5/4+3

@EDIT 1@8/7/6
@LIST
10A=6%5/4+3

READY

@EDIT 1825/23-
@LIST
10A=6*3-4+3

READY
@EDIT 15V6V3
UL ERROR IN LINE



READY
@EDIT 10 3 4
SN ERROR IN LINE

READY
@EDIT 16VxVI
DA ERROR IN LINE

READY
e

3.3 Permanent Storage Commands

After a program is completed, it can be stored onto a
magnetic tape for use in the future. After the storage
operation, the program is still available in the
system. It will not be cleared off until the a NEW
command is implemented.

To store a program onto a magnetic tape, one must use

the SAVE command followed by a 4-character program
name.

3.3.1 SAVE
SAVE - Store a program onto a magnetic tape.
Format:

SAVE aaaa
(a represents any character except space)

Description:

To permanently store a MPF-IP BASIC program, we can
use the SAVE command in conjunction with a recording
device to store the program onto the magnetic
tape. In the format, aaaa is the program name.
Execution mode:

Immediate Execution mode



Note:

Any character following SAVE must not be a space,
otherwise, the program will be read only with extreme
difficulty. The program name must be composed of
exactly four characters.

Suppose we have the following program:

@NEW

ele 1=2

@20 I=I*1I

@3¢ PRINT I

@4¢ GOTO 20
First, set the recording device ready for use, 1i,e.,
connect one end of the recording cable to the MIC jack
of the recorder and connect the other end te the MIC
jack of MPF-IP. Then type in:

@SAVE POWR
Be sure to leave room for a space after SAVE. Now
press the REC and PLAY on the recorder followed by a
press on the[=—] key. As this is done you will see:

(<]
3.3.2 LOAD
LOAD - Read a program from the magnetic tape.
Format:

LOAD aaaa
(a2 is any character except space)

Description:

The LOAD command is used to read a program which was
previously written onto the magnetic tape by the SAVE
command back to the BASIC system.

Execution mode:

Immediate execution mode



Note:

All the 4 characters following LOAD are expected to
be non-space characters.

Let us see how the LOAD command works.
First, type in
@BNEW

Now connect the EAR jack of the recorder and that of
the MPF-IP with a connecting cable. Then type in

@LOAD POWR

And now press the key and the PLAY button on the
recorder in sequence, You will see the following
display on the indicator panel.

POWR

@LIST

1g 1=2

20 I=1*1
3@ PRINT I
40 GOTO 20

READY
e

3.4 Auxiliary Commands

In MPF-IP BASIC, two auxiliary commands are available
to provide useful information as needed, One of the is
used to tell the user how many memory locations are
still usable, and the other can convert the hexadecimal
into the decimal representation.



3.4.1 FREE
Format:

FREE
Description:

After the execution of the FREE command, two
hexadecimal numbers in 2 lines will be displayed. The
one in the first line shows the start address of free
memory locations and the other shows how many memory
locations are still free. It is always a
good practice to guard against using the memory
locations in an uneffective manner, especially when one
is to enter a long program. For instance, you may well
use "?" instead of PRINT and "!" instead of REM in a
program.

Let us look at some examples of the FREE command.

@NEW

@FREE

FOeQ

@BYE

@18 FOR I = I TO 4
@20 A(I)=1

@38 PRINT I,A(I)
@40 NEXT I
@FREE

FOO0

@B6E

@RUN

1
2
3
4

LD R e

READY
RFREE
FOo@
P97B



3.4.2 HEX
HEX - Convert the hexadecimal numbers into decimal.
Format:
HEX nnnn
Description:

The HEX command is used to convert a hexadecimal
number into a decimal number and display it.

Execution mode:
Immediate execution mode.
Remark:

The auxiliary command HEX is quite often used in
conjunction with the CALL statement. For more detail
on the CALL statement, please see Chapter 12,

A Review on Execution Mode

In order to facilitate debugging, MPF-IP BASIC is
designed so that all commands and statements can be
executed both in immediate and in deferred execution
mode., In this manual, we have classified the commands
and statements by execution mode in a convention that
most other BASIC adopted. It is true that all commands
and statements can be executed in both modes. However,
for some statements, it is -only when they are executed
in immedate mode in conjunction with other statements
that we can make the best of them. For this reason, we
have assigned each command and statement with their
optimum execution mode.

Let us give a description of them as follows:
(1) Immediate Mode: In MPF-IP BASIC, when the prompt

character "@" is displayed, any entry without a
statement number will cause an immediate execution.



(2) Deferred Mode: 1In MPF-IP BASIC, any command or
statement with a statement number will not be executed
immediately. They will not be executed until the
commands RUN/XEQ/GOTO is entered. Usually a BASIC
program is composed of a number of deferred statements.
When we run the program, BASIC will ignore the
statement numbers and all statements are in a sense,
executed in the immediate mode.







Chapter 4
General Statements

We will describe the various types or statements used
in BASIC programs in the subsequent chapters. In this
chapter we will show you the general statements. In
1:5.:2 we have given you a rough description of
statements, and you know a statement begins with a
statement number and ends with a press on the key.
And in 1.10 we have told you that following a statement
number we can put several statements seperated by
colons (":"). A program composed of statements will
not run until the implementation of execution command.
In order to facilitate debugging, most MPF-IP BASIC
statements can be executed either in immediate or in
deferred mode.

41 LET

LET - Assignment statement.
Format:

[LET] Var = Expr.
Description:

With this statement, you can assign the value of Expr
to the variable Var. Usually the types of the variabls
on the two sides of the equal sign must be the same.

Execution mode:

Deferred mode.



-Remark:

If the types of variables on the two sides of the
equal sign are different, the following error message
will be displayed

SN ERROR IN LINE
Remark:

In this statement, the egual sign can be considered
as an operator, It is, however, different from the
equal sign used as a relational operator in that it
assigns the value of the expression to the right of the
equal sign to the variable on the lefesie of the equal
sign rather than denotes equality.

In case the lefthand side variable happens to be an
element of an array, the subscript of the variable will
be evaluated in the first place and then the righthand
side expression is evaluated

The following is an example:

@10 LETF=3.4
@28 R=555
@30 AS="DINGDONGDING"
@40 Al(2)=2
@50 Al(Al(2))=4
@6d ?F;R;Al(2)
@7@ ?2AS
@80 aS$=R
@RUN
3.4 555 4
DINGDONGDING
SN ERROR IN LINE 88

READY
e




4.2 END/STOP

END and STOP statements are used to terminate the
execution of a program. As far as the program
execution is concerned, you can do with both of them or
without either of them. As a matter of fact, in MPF-IP
BASIC, there is implicitly an END statement at the end
of the statement with the largest statement number.

END - Terminate the execution of a program.

Format:

END
Description:

The END statement is used to terminate the execution
of a program, After it is executed, the following
message will appear on the display:

READY
Execution mode:

Deferred mode
Remark:

The END statement does not necessarily appear at the
last line of a program, it can be anywhere in the
program.

STOP - Suspend the program execution
Foremat:

STOP
Description:

The STOP statement signifies a break point in a
program, after it is executed, the following message

will appear on the display:

STOP AT LINE



Execution mode:
deferred mode
Remark:

STOP is used to suspend the program execution in much
the same way as END. It is however, different from the
END statement in that after being executed, one can use
the CON command to resume the program executon. Thus
in a strict sense, STOP is merely a break point in the
program.

Now try the following example:

@19 C=1:Cl=C

@20 FOR I =1 TO 180
@30 C=C+Cl:Cl=C

@40 NEXT I

@5@ PRINT "C"=";C
@68 sToP

@70 PRINT "CONTINUE"
@89 END

RUN

C=1024

STOP AT LINE 60
@CoN

CONTINUE

READY

@

4.3 REM and 'V

The REM statement can be used anywhere in a program to
insert remarks with a view to making the program easier
to read. 1In a big program, the readability is of great
importance. A program difficult to read will result in
extreme impediment in program documentation and
maintenance. Even the anther of a program will
understand his own program only with much pains if it
was programmed long ago and written without sufficient
remarks.



REM - Remarks in a program.
Format:

REM[![(CHARACTER)]
Description:

Any character in a REM statement wIll not affect the
program execution in BASIC in any way. In other words,
REM 1is a non-execution statement. The character "I"
have exactly the same function as that of "REM". As
any character in a REM statement is ignored by the
BASIC, even ":" (As mentioned in 1.10, it is used to
seperate statements.) will not function as it does.

See the following example:

@19 REM:HERE SHOWS

@20 REM AN EXAMPLE

@30 REM OF REM STATEMENTS
@49 REM-ANY CHARACTERS
@50 REM-MAY FOLLOW REM
@680 REM-REM STATEMENTS
@70 REM-ARE NOT EXECUTED
@80 PRINT "“REMARK"

@99 !HERE IS ANOTHER REM
@95 PRINT "SEE YOU AGAIN"
@RUN

REMARK

SEE YOU AGAIN

READY
@

4.4 RANDOMIZE

The RANDOMIZE statement is used to change the initial
value of the random number function RND. (See chapter
6)

RANDOMIZE - Change the initial value of random numbers.
Format:

RAN (DOMIZE)



Description:

The RAN statement is used to renew the initialization
of a set of random numbers.

Execution mode:
Deferred mode

Remark:

For more detail please see the section on the RND
function,

4.5 SON (Speed On) and SOFF (Speed Off)

In the Basic mode, MPF-IP supplies users with two
extra optional instructions to control the speed of
execution of a program, with these two instructions,
you can choose to execute your program at a faster
speed or normal (built-in) speed, The rate of execu-
tion of "SON" is about four or five times of that of
"SOFF". Default is "SOFF".

The reason why you may feel your program executes
slower when using the instruction "SOFF" is that MPF-1P
has to spend time scanning the keyboard and the dis-
play, even though no data is to be output to the dis-

play.
Description:

If one intends to speed up the execution of a certain
block of instructions in a program (such as a bklock
with arithmatic calculation), put the instruction "SON"
with the statement number in front of that block of
instructions. On the contrary, if one intends to go
back to the normal (built-in) speed to execute a cer-
tain block of instructions in a program {(such as a
block sending information out to the printer or display
of MPF-1P), put the instruction "SOFF" with the state-
ment number in front of that block of instructions.



However, the speed of execution will be affected even
with "“son", if you intend to print something out
through the printer which is in "PRT-ON" status and
connects to MPF-I1IP.

Format:
SON/SOFF
Execution Mode:
Deferred Mode

Please type in the following programs, and you will see
what 1is the difference between these programs through
the display of MPF-IP and time-counting.

1) A Do Loop preceded by a " SON " command:

19 SON

2@ FOR I=1 TO 5000
30 NEXT I

@ RUN

Note: It takes 26 seconds to execute the above program.
2) A Do Loop preceded by a " SOFF " command:

16 SOFF

20 FOR I=1 TO 5000
30 NEXT I

@ RUN

Note: It takes 1l minute and 46 seconds to execute the
above program,

3) Two Do Loops with " PRINT " statement Preceded by a
" soN " and " SOFF " command respectively:

10 NEW
20 SON
36 FOR I=1 TO 33:PRINT I;:NEXT I
40 SOFF
50 FOR I=1 TO 33:PRINT I,:NEXT I
@ RUN



Remark:

If the "PRINT ," or "PRINT ;" statement is preceded by
a SON command, data is only printed on the printer
board 1if it exists and not displayed on the 20-digit
FIP (Fluorescent Indicator Panel)., If "," or “;" is not
in the PRINT statement, data is printed on both
the printer and the display (FIP).



Chapter 5
Control Statement

in this chapter, we shall investigate the control
statements used' in MPF-IP BASIC. The control
statements are used in the following four applications:

.LOOP

.Conditional Control Transfer
.Unconditional Control Transfer
.Computed Control Transfer

5.1 Loop

The loop is an indispensable tool in programming. The
size of memory of a computer is restricted by physical
and cost considerations. The aim of programming is to
make the most out of this limited memory. For that
reason, the recursive utilization of memory is, in a
sense, the best way to extend the memory.

all that is stored in the computer memory can be
classified into the following tweo categories:

(1) Data and (2) Procedure.

The utilization of variable was developed out of the
consideration to repeatedly utilize the data memory.
This is again the case with the utilization of loop and
procedure memory.



Generally speaking, the program execution follows a
normal order, i.e., executed from the beginning to the
last as indicated by the statement numbers one after
another, In actual practice, however, most computer
programs are not executed this way. Many problems
require changes of execution sequence whenever
necessary. On some occasions, some statements are
skipped over while on other occasions certain
statements are reguested to be repeated. These in all
bring the loop into existence. Usually a loop is
composed of four components, However, not all loops
consist of the four parts. The four components are
described below:

(1) Setup

The setup of a loop requires at least the
initialization of a control variable.

(2) Body of the loop

By "Body of the loop" we mean all the statements in
the loop in general. Naturally, it may as well include
the nested loop or loops.

(3) Modification of the control variables

The execution times of the whole loop is decided by
the value of the control variables. AS a consegquence,
if one cannot modify the control variables, the loop
will turn into an Infinite loop.

(4) Test/Exit

Test/Exit is provided to determine if a loop is to
carry on repeated execution. The contents of Test is
the execution factor controlled by the control variable.

In the section on Loop, we will describe FOR/NEXT. 1In
the section on Conditional Control Transfer, we will
investigate the recursive loops formed by IF/GOTO. In
the section on Unconditional Control Transfer, we will
see a special form of loops - the Infinite Loop. In
the last pages we will show you the applications of
Computed Control Transfer.



5.1.1 FOR
FOR - the FOR loop
Format:

FOR avar = aexpr-l TO aexpr-2 (STEP aexpr-3)

Description:
The FOR statement is wused to form a loop. In
analysis, we find avar aexpr-1 forms the Setup

component, (STEP aexpr-3) is used to modify control
variable, the control variable is avar, and TO expr-2
is the TEST part of TEST/EXIT.

Execution mode:

Deferred Mode
Remark:

To ensure the completensess of a loop, a FOR
statement has to be accompanied by a NEXT statement.
In this case, the NEXT statement functons as the EXIT
part of TEST/EXIT. All that is inclosed by FOR and
NEXT forms the Body of the loop. As is seen in the
format, the part STEP aexpr-3 can be omitted, 1in this
case, there is implied STEP 1.

5.4.2 NEXT
NEXT - the next execution reptition of the FOR loop.
Format:
NEXT avar-2
Description:

The FOR statement is the start point of a FOR loop,
while the NEXT statement is the end point of it.

Execution mode:

Deferred mode



Remark:

The FOR statement and the NEXT statement are combined
to form a FOR loop. In this case, avar-1 in FOR must
be identical with avar-2 in NEXT. In 1,16, we
described the usage of ":", here we would like to tell
you that it is illegal to use ":" followed by another
statement after the NEXT statement,

5.1.3 FOR/NEXT LOOP

The loop made up of the combination of FOR/NEXT is used
to repeatedly execute a group of statements. The
statements group starts with the FOR statement and end

at the NEXT statement. The number of repeated
execution is decided by other parts in the FOR
statement. As a review, please refer to 5.,1.2. In

this section we will continue the description in more
detail.

During the execution of the FOR statement, avar serves
as the control variable of the loop., The loop setup is
accomplished when aexpr-l1 is evaluated and assigned to
the control wvariable as its initial value. The
subsequent process is described below:

(1) First a comparison between control variables avar
and expr-2 is made, when aexpr-3 1is positive, if
avar>aexpr-2 the program execution will jump to the one
immediately following the NEXT statement. When aexpr-3
is negative, if avar<aexpr-2 the execution will go on
from the one immediately following the FOR statement.

(2) The execution of the statements group specified by
the FOR and the NEXT statement will then continue.

(3) The control variable is updated. If Step aexpr-3
in the FOR statement is omitted, the control variable
is incremented by 1,  otherwise, it is incremented by
the value specified by aexpr-3.



(4) The program execution again goes back to (1).

Each time a FOR loop begins execution, the MPF-IP
BASIC will first examine if there is another FOR loop,
I1If so, and if the control variables of the FORINEXT
loops are identical, then the FOR loop originally in
existence will be ignored and disabled, and the program
execution will go on as stated before.

It is a good practice during programming to avoid
making program execution directly jump to the body of
the loop'without an appropriate setup of the FOR loop
beforehand. Otherwise some unpredictable results may
occur.

There can be FOR loops in nested structure. An Inner
Loop is one that is completely contained in the body of
the Outer Loop. Overlapping of two loops is not
allowed.

In order to make you understand the correct usage of
loops in nested structure and control tranfer (for more
detail on this topic see the following pages of this
chapter) and FOR loop, some examples of legal and
illegal structure are listed below for your reference.

Legal Loops in Nested Structure:

FOR statement

I

L NEXT statement

Illegal Loops in Nested Structure




Legal Control Transfer

L

—

L

Illegal Control Transfer

5.1.4 Some exainples

@NEW
@10 FOR I =1 TO 6
@4¢ PRINT 1/1I
@80 NEXT I
@RUN

1

)

.333333

«25

o

.166666

3




READY

@EDI 8€2I12I:2"END"
@RUN

1

SN ERROR IN LINE 1@

READY
@LIS8@
8¢NEXTGI : 2" END"

READY
e

followed by another statement is not allowed

immediately follow the NEXT statement.

The

@EDIBQ:?"END"
@EDI10,6,6:71;
@RUN
1 1

2 5

3 .333333

4 25

5 V2

6 .166666

READY

@LIST 10

18 FOR I = 1 TO 6:2I;

READY
@EDI B8@?I?K
@RUN
1 1
NX ERROR IN LINE 80

READY
@LIS 80
80 NEXT K

READY
@

to

Control Variable in the FOR statement is I while
that in the NEXT statement is K.



GEDIBG?K?I
@3¢ FORI=7TO9STEP.5
@RUN

1

.142857

.133333
.125

.117647
.111111

READY

@

The FOR loop formed by statement 10 is disabled
statement 30 is executed.

@EDI 1P?I?K

@908 NEXT K

@EDI 10?676STEP-1
@RUN

g

READY
@LIST

10
3@
49
8@
9@

FOR K = 1 TO 6 STEP-1:71;
FOR I = 7 TO 9 STEP.5
PRINT 1/1

NEXT I

NEXT K

READY

@9e

@60 NEXT K
GEDI 10767?7-6
@RUN

@
T
T
7
7
7
7
7
X

N

.142857
.142857
.142857
.142857
.142857
.142857
.142857
.142857
ERROR IN LINE 8@

when



READY

@LIST

18 FOR K = 1 TO -6 STEP-1:?1;
38 FOR I = 7 TO 9 STEP.5

4@ PRINT 1/I

6@ NEXT K

80 NEXT I

READY
@

In this example, there is an illegal nested FOR loop.

—— FOR K

FOR I

——— NEXT K

NEXT I

5.2 Conditional Control Transfer

Conditional statements are used to examine a specific
condition during program execution so as to change
order of execution as required. The condition in the
conditional statement is a relational expression. The
truth value of the relational expression is tested so
as to determine whether program execution is to be
changed.

5.2.1 IF---THEN

Format:
If rexpr THEN snum|statement
Description:

When rexpr is true, program execution will go on from
the statement following THEN. I1f a statement number
(snum) follows THEN, the program execution will jump to
that statement number. When rexpr is false, program
execution will go on frm the statement immediately.
following the IF...THEN statement.




Execution mode:
pDeferred mode,

As program execution goes on from the statements
following THEN when rexpr is true, it is possible to
find a group of statements separated by ":" put after
THEN. However, one should not place ":" statement
after THEN snum.

Let us look at the following example:

@NEW
@l@ INPUT N,M
@20 IF N>M THEN 50
@38 PRINT ,M
@4¢ END
@5@ PRINT N
@6@ END
@RUN
212,49

49
READY
@RUN
?16,5

10

READY
@NEW
@16 INPUT N,M
@20 IF N>M THEN 2N:END
@39 PRINT ,M:END
@RUN
212,49
49

READY

@RUN

?10,5
10

READY
@NEW

@l@ INPUT N

@20 IF N<100 THEN N=N+1:GOTO40
@30 PRINT "N>=10@@"

5-1@



@4@ PRINT "“N=";N
@RUN

749

N=5@

READY
@RUN
2?2120
N>=100
N=120

READY
e

5.2.2 More on Loops

The conditional control transfer statement IF and the
unconditional control transfer statement GOTO can be
paired to form a powerful type of loop.

In this type of loop, there can be more than one
control variables, and the creation and modification of
the control variables can be designed by the
programmer. However, in the FOR/NEXT loops described
before, the control variable can only be incremented or
decremented as specified by the STEP acxpr-3. Hence,
in a strict sense, the FOR/NEXT loop can be considered
as a special case of the IF/GOTO loop.

In an IF/GOTO loop, the control variable can be
modified through addition, subtraction, multiplication,
division or other more complicated operations, (For
more detail on the GOTO statement, see 5.3) which can
hardly be done with the FOR loop. The GOTO statement
is an unconditional control transfer, each time it 1is
implemented the program execution will jump to the
statement number specified in the GOTO statement.

For example,

@NEW

@1 PRINT = 1 TO 6
@20 PRINT 1/1

@38 NEXT I



is the same as the following one:

@NEW
@le 1=1
@2¢ IF 1>6 THEN 50
@36 PRINT 1/I
@40 I=I+1:CGOTO20
@50 END
@RUN

1

«5

«333333

c20

.2

.166666

READY
e

As mentioned earlier, in an IF/GOTO loop, the
modification of control variables can be accomplished
through addition, subtraction, multipication, division,
or other more complicated operations. See the
following examples:

@NEW
eleg 1=1
@20 IF I>9@ THEN 50
@30 PRINT 1/1
@4@ I=1*2:G0TO20
@50 END
@RUN
1
.5
25
al25
.0625
.@3125
.315625
READY
@NEW
@19 1=2
@28 IF 1I>999999 THEN 50
@3¢ PRINT I
@40 I=I*I:GOTO20
@53 END



@RUN

16
256
65536

READY

5.3 Unconditional Control Transfer

As you know, normally program execution starts with
that of the least statement number and go on in the
numeric order of statement numbgers one after another.
In case at certain points of a program, you want to
override the normal seguential order so as to transfer
control to a certain statement number and go on program
execution therefrom, you can use the unconditional
control transfer, the GOTO statement.

5.3.1 GOTO
GOTO - Transfer of execution order,
Format:

GOTO Snum
Description:

After this statemnt is executed, the next statement
to be executed is the statement whose statement number
is specified by snum,

Note:

If Snum is not to be found anywhere in the program,
the following error message will be displayed:

UL ERROR IN LINE



Remark:

We have described the GOTO command in Chapter 3, from
the viewpoint of execution mode, we can say that the
GOTO command is of the immediate execution mode while
the GOTO statement is of the deferred mode,

When the GOTO statement is executed, the next state-
ment to be executed will be that specified by the
statement number snum, Therefore, the GOTO statement
should not be followed by the statements group preceded
by ":". This is because the statements group put there
will never be executed.

Try the following example:

@NEW
@l I = 15
@2@ PRINT I/2+3
@30 IF 1>46 THEN END
@49 I=I+3:GOTO20:I=0
@RUN

16.5

12

13.5

15

16.5

READY
@

5.3.2 Infinite Loop

In Section 5.1, we have mentioned that the control
variables are an indispensable part of a loop for it
controls the number of times that a loop is to be
executed. In practice, there are infinite loops without
control variables either due to the specific require-
ment of a program or simply because of incorrect
programming.



In an infinite loop, there is no TEST/EXIT, owing to
the absence of the control variables, Thus, if the
program execution happens to fall into the body of the
infinite 1loop, it will cause the loop to execute in-
finitely because there is no exit. In this case the
loop execution will not end until there is an error or
an external interrupt.

See the following example:

@NEW
@le 1=1
@20 PRINT 1/1
@30 I=1+5:G0T020
@RUN
1
.166666
.@99989
.0625
.047619
038461

CONTROL C
READY

@NEW

@1¢ PRINT"HELLO"
@2@ GOoTO10
@RUN

HELLO

HELLO

HELLO

HELLO

HELLO

CONTROL C [=—1]
READY
@



5.4 Computed Control Transfer

As mentioned earlier, execution of the unconditional
control transfer statement GOTO will transfer control
to the statement specified by the statement number snum
regardless of the number of times of execution on any
occasions,

In this Section, we will discuss the computed GOTO
statement which can transfer control to one of several
statements specified. The statement to which the
control 1is to be transferred will be determined by the
numeric value evaluated from an arithmetic expression
in the ON aexpr GOTO Snum statement.

54.1 ON---GOTO
ON...GOTO... - Computed Control Transfer
Format:

On aexpr GOTO snum {[snum]}
Description:

Suppose the statement number list following GOTO read
as snum-1l, snum-2,.... snum-n, then if the integer part
of aexpr is evaluated to be i, the control of program
execution will be transferred to snum-i.

Note:

If the value of aexpr is less than 1 or larger than n
(n is the number of snum's following GOTO), the
fellowing error message will be displayed:

SN ERRCOR IN LINE
and execution comes to a stop.
Remark:
As with GOTO, ":" statement group is not allowed to

follow the ON/GOTO statement. 1In practice, ON/GOTO is
often used as a select switch,



See the following example:

@NEW ;

@l0 A@=0:B0=0:Al=0:Bl=
@20 INPUT A,e

@3¢ ON C GOTO 40,60,880
@40 AG=ADQ+A:Al=Al1+1

@50 GOTO 2@

@6@ BO=BO+A:Bl=Bl+l

@78 GOTO 20

@8@ PRINT"1GROUP :";

@90 PRINT"SUM=";AQ8;"AVG";
@95 PRINT"=";A@/Al

@1@@ ?"ZGROUP :SUM=";B0;
@118 ?“AVG=";BO/Bl

@RUN

?19,1

?50,2

217,2

13,1

?12,1

?45,2

?34,2

211,1

?279,1

?100,1

55,3

1GROUP :SUM= 234 AVG 39
2GROUP :SUM= 146 AVG 36.5

READY
@

MPF-IP BASIC coft
expression. Flo
variables, array,

en uses floating numbers in arithmetic
ating number may be the value of
constants, expressions, or functions.






Chapter 6
Numeric Operation

In MPF-IP BASIC numeric operation is done in floating
number system. Expressed in floating number are the
values of variables, arrays, constants, expressions and
functions,

6.1 The Notation of Numeric Values in Memory

In MPF-IP BASIC, all numeric values are expressed in
floating number notation. In memory, each numeric
value takes up four Bytes, i.e., each floating number
is expressed in 32 bits. 24 bits are used to express
mantissa, 7 bits are for exponent.

[BYTE 1 | BYTE 2 | BYTE 3 | BYTE 4 |

—F b
Exponent Mantissa



































































































































































































































































































































































