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This section is not intended to be a detailed course in BASIC pro-
gramming. It will, however, serve as an excellent introduction for those
of you unfamiliar with the language. )

The text here will introduce the primary concepts and uses of BASIC
enough to get you started writing programs. For further reading sugges-
tions, see Appendix M.

If your ALTAIR does not have BASIC loaded and rumning, follow the
, procedures in Appendices A § B to bring it up.

We recommend that you try each example in this section as it is pre-
sented. This will enhance your "feel' for BASIC and how it is used.

Cnce your I/0 device has typed " 0K ", you are ready to use ALTAIR
BASIC.

NOTE: ALl commands to ALTAIR BASIC should end with a .carricge
return. The ecarviage return tells BASIC that you have finished
typing the command. If yecu make a typing error, type a back-
arrow ( + ), usually shift/0, or an underline to eliminate the
last character. Repeated use of " <« " will eliminate previcus

characters. An at-sign ( @ ) will eliminate the entire line
that you are typing.

Now, try typing in the foliowing:
PRINT 10-4 (end with carriage return)
ALTAIR BASIC will immediately print:
b
0K

The print statement you typed in was executed as soon as you hit the
carriage return key. BASIC evaluated the formula after the "PRINT™ and
then typed out its value, in this case 6.

Now try typing in this:

PRINT 1/2,3*10 (" means multiply, "/" means divide)

ALTAIR BASIC will print:
.5 ag

As you can see, ALTAIR BASIC can do division and multiplication as
well as subtraction. Note how a ' , " (comma) was used in the print com-
mand to print two values instead of just one. The comma divides the 72
character line into 5 columns, each 14 characters wide. The last two of
the positions on the line are not used. The result is a ' , " causes

2

BASIC to skip to the next 14 column field on the terminal, where the
value 30 was printed.
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Commands such as the "PRINT'" statements you have just typed in are
called Direct Commands. There is another type of command called an In-
direct Command. Every Indirect command begins with a Line Number. A
Line Number is any integer from 0 to 65528.

Try typing in the following lines:

10 PRINT 2+3
20 PRINT 2-3

A sequence of Indirect Commands is called a "Program'". Instead of
executing indirect statements immediately, ALTAIR BASIC saves Indirect
Commands in the ALTAIR's memory. When you type in RUN , BASIC will
execute the lowest numbered indirect statement that has been typed in
first, then the next highest, etc. for as many as were typed in.

Suppose we type in  RUN- now:
RUN .
ALTAIR BASIC will type out:

5
-1

oK

In the example above, we typed in line 10 first and line 20 second.
However, it makes no difference in what order you type in indirect state-
ments. BASIC always puts them into correct numerical order according to
the Line Number. ;

If we want a listing of the complete program currently in memory,
we type in . LIST . Type this in:

LIST
ALTAIR BASIC will reply with:
10 PRINT 2+3

2l PRINT 2~3
oK

Sometimes it is desirable to delete a line of a program altogether.
This is accomplished by typing the Line Number of the line we wish to
delete, followed only by a carriagé return.

Type in the following:

10
LIST



ALTAIR BASIC will reply with:

20 PRINT 2-3
0K

We have now deleted line 10 from the program. There is no way to
get it back. To insert a new line 10, just type in 10 followed by the
statement we want BASIC to execute.

Type in the following:

10 PRINT 2*3
LIST

ALTAIR BASIC will reply with:

10 PRINT 2*3
20 PRINT &-3
0K

There is an easier way to replace line 10 than deleting it and then
inserting & new line. You can do this by just typing the new line 10 and
hitting the carriage return. BASIC throws away the old line 10 and re-
places it with the new one.

Type in the following:

103 PRINT 3-3
LIST

" ALTAIR BASIC will reply with:

L0 PRINT 3-3
20 PRINT 2-3
oK

It is not recommended that lines be numbered consecutively. It may
become necessary to insert 2 new line between two existing lines. An in-
crement of 10 between line numbers is generally sufficient.

If you want to erase the complete program currently stored in memory,
type in " NEW ". 1If you are finished running one program and are about
to read in a new one, be sure to type in " NEW " first. This shouid be
done in order to prevent a mixture of the old and new programs.

Type in the following:

NEW
ALTAIR BASIC will reply with:

oK



Now type in:
LIST
ALTAIR BASIC will reply with:
'

Qften it is desirable to include text along with answers that are
printed out, in order to explain the meaning of the numbers.

Type in the following:
PRINT Y“ONE THIRD IS EQUAL TO",1/3
ALTAIR BASIC will reply with:

ONE THIRD IS E4AUAL TO .333333
oK

~ As explained earlier, including a " , " in a print statement causes
it to space over to the next fourteen column field before the value fol-
lowing the ' , * is printed.
If we use a " ; " instead of a comma, the value next will be printed
immediately following the previous value.

NOTE: Numbers are always printed with at least one trailing space.
Any text to be printed is always to be enclcsed in double quotes.

Try the following examples:

A) PRINT "ONE THIRD IS EQUAL TO";1/3
: ONE THIRD IS EQUAL TO .333333

0K

B)  PRINT 1,2,3
1 2 3

oK

€)  PRINT 1;2;3
1 2 3

oK

D}  PRINT -1;2;-3
-1 2 -3



oK

We will digress for a moment to explain the format of numbers in
ALTAIR BASIC. Numbers are stored internally to over six digits of ac-
curacy. When a number is printed, only six digits are shown. Every
number may also have an exponent (a power of ten scaling factor).

The largest number that may be represented in ALTAIR BASIC is
1.70141*1038, while the smallest positive number is 2.93874%1073%3,

When a number is printed, the following rules are used to determine
the exact format:

1} If the number is negative, a minus sign (-) is printed.
If the number is positive, a space is printed.

2) If the absolute value of the number is an integer in the
range 0 to 999999, it is printed as an integer.

3) If the absolute value of the number is greater than or
equal to .1 and less than or equal to 999999, it is printed
in fixed point notation, with no expconent.

4) If the number does not fall under categories 2 or 3,
scientific notation is used.

Scientific notation is formatted as follows: SX.XXXXXESTT .
(each X being some integer 0 to 9

The leading "8" is the sign of the number, a space for a
positive number and a " - " for a negative one. One non-
zero digit is printed before the decimal point. This is
followed by the decimal point and then the other five digits
of the mantissa. An "E" is then printed (for exponent),
followed by the sign (S) of the exponent; then the two
digits (TT) of the exponent itself. Leading zeroces are
never printed; i.e. the digit before the decimal is never
zero. Also, trailing zeroes are never printed. If there
is only one digit to print after all trailing zeroes are
suppressed, no decimal point is printed. The exponent
sign will be " + " for positive and ' - " for negative.
Two digits of the exponent are always printed; that is
zeroes are not suppressed in the exponent field. The
value of any number expressed thus is the number to the
left of the "E" times 10 raised to the power of the number
to the right of the "E".

No matter what format is used, a space is always printed following
a number. The 8K version of BASIC checks to see if the entire number
will fit on the current line. If not, a carridge return/line feed is
executed before printing the number. ' ‘



The following are examples of various numbers and the outpﬁt format
ALTAIR BASIC will place them into:

NUMBER OUTPUT FORMAT
+1 1

-1 | -1

6523 | 6523
-23.460 ~23. 4k

1E20 1E+20
~12.3456E-7 ~1-2345LE~0k
1.234567E-10 1.23457E-10
1000000 1E+0hR
999999 ek L E!

1 'l

.01 1E-02
.000123 1.23E-0u

A number input from the terminal or a numeric constant used in a
BASIC program may have as many digits as desired, up to the maximum length
of a line (72 characters). However, only the first 7 digits are signifi-
c¢ant, and the seventh digit is rounded up.

PRINT 1.2345678901234567890
1.23457

0K

The following is an example of a program that reads a value from the
terminal and uses that value to calculate and print a result:

10 INPUT R

20 PRINT 3.14159*R*R
RUN

? 10

3L4.15%

oK

Here's what's happening. When BASIC encounters the input statement,
it types a question mark (?) on the terminal and then waits for you to
type in a number. When you do (in the above example 10 was typed), execu-
tion continues with the next statement in the program after the variable
(R} has been set (in this case to 10). In the above example, line 20
would now be executed. When the formula after the PRINT statement is
evaluated, the value 10 is substituted for the variable R each time R ap-

pears in the formula. Therefore, the formula becomes 3.14159%10%10, or
314,159,

If you haven't already guessed, what the program above actually does
is to calculate the area of a circle with the radius "RY.



If we wanted to calculate the area of various circles, we could keep
re-Tunning the program over each time for each successive circle. But,

there's an easier way to do it simply by adding another line to the pro-
gram as follows:

30 GOTO- 10

RUN

? 10
314.159

?3
2d.2743

? 4.7

&9. 3977
?

oK

By putting a " GOTO " statement on the end of our program, we have
caused it to go back to line 10 after it prints each answer for the suc-
cessive circles. This could have gone on,in&efinitely; but we decided
to stop after calculating the area for three circles. This was accom-

plished by typing a carriage return to the input statement (thus a blank
line). o

NOTE: Typing a carricge return to an input statement in the 4K
verston of BASIC will cause a SN error (see Reference Material).

The. letter 'R" in the program we just used was termed a 'variable"..
A variable name can be any alphabetic character and may be followed by
any alphanumeric character. _ L
’ In the 4K version of BASIC, the second character must be numeric
or omitted. In the 8K version of BASIC, any alphanumeric characters
after the first two are ignored. An alphanumeric character is any let-
ter (A-Z) or any number (0-8).

Below are some examples of legal and illegal variable names:

LEGAL ILLEGAL

IN 4K VERSICN

% (lst character must be alphabetic)
1 Z1A {(variable name too long)
QR (2nd character must be numeric)

SIS

IN 8K VERSION

TP ' TC (variable names cannot be reserved
PSTGS WoTds) _
CCUNT RGOTO (variable names cannot contain

reserved words)



The words used as BASIC statements are ''reserved" for this specific
_ purpose. You cannot use these words as variable names or inside of any

variable name. For instance, "FEND" would be illegal because "END" is a
reserved word.

The following is a list of the reserved words in ALTAIR BASIC:
4K RESERVED WORDSl |
ABS  CLEAR DATA DIM END FOR GOSUB GOTO IF  INPUT
INT LET LIST NEW NEXT PRINT READ REM RESTCORE
RETURN RND RUN SGN SIN SQR STEP STOP  TAB( THEN
TO USR
8K RESERVED WORDS INCLUDE ALL THOSE ABQVE, AND IN ADDITION
ASC; AND ATN CHR§ CLOAD CONT COS CSAVE DEF EXP
FN FRE INP LEFT§ LEN LOG MID§ NULL ON OR NOT
QUT PEEK POKE POS RIGHTS SPC({ STR$ TAN VAL WAIT
Remember, in the 4K version of BASIC variable names are only a letter
or a letter followed by a number. Therefore, there is no possibility of

a conflict with a reserved word.

Besides having values assigned to variables with an input statement,

you can also set the value of a variable with a .LET or assignment state-
ment.

Try the following examples:
A=5
oK

PRINT A,A*2
5 ia

0K
LET Z=7

oK

PRINT Z, Z-A
? 2

oK



As can be seen from the examples, the "LET" is optional in an assign-
ment statement.

BASIC “remembers' the values that have been assigned to variables
using this type of statement. This "remembering' process uses space in
the ALTAIR's memory to store the data.

' The values of variables are thrown away and the space in memory
used to store them is released when one of four things occur:

1) A new line is typed into the prdﬁram or an old
line is deleted

2) A CLEAR command is typed in
3) A RUN command is typed in
4) NEW is typed in

Another important fact is that if a variable is encountered in a
formula before it is assigned a value, it is automatically assigned the
value zero. Zero is then substituted as the value of the variable in
the particular formula. Try the example below:

PRINT Q,Q+2,Q*2 ,
0 2 a

0K

Another statement is the REM statement. REM is short for remark.
This statement is used to insert comments or notes into a program. When
BASIC encounters a REM statement the rest of the line is ignored.

This serves mainly as an aid for the programmer himself, and serves
no useful function as far as the operation of the program in solving a
particular problem.

Suppose we wanted to write a program to check if a2 number is zero
or not. With the statements we've gone over so far this could not be
done. What is needed is a statement which can be used to ¢onditionally
branch to another statement. The "IF-THEN" statement does just that.

Try typing in the following program: (remember, type NEW first)

10 INPUT B

20 IF B=0 THEN 50
30 PRINT "NON-ZERO"
40 GOTO 10

50 PRINT "ZERO"

60 GOTQ 10

When this program is typed inte the ALTAIR and run, it will ask for
a value for B. Type any value you wish in. The ALTAIR will then come to
the "IF" statement. Between the "IF" and the "THEN" portion of the state-
ment there are two expressions separated by a relation,
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