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BRIEF HISTORY 

The f i r s t  version  of the language BAS IC ,  acronym for B e g i n n e r ' s  
All-purpose  Symbolic  Instruction  C o d e ,  was produced in 1 9 6 4  at 
the Dartmouth College-in  the USA.-This v e r s i o n  of the language 
was oriented  towards interactive  u s e .  Subsequently ,  a  number of 
implementations of the language were prepared ,  that differed in 
part  from the original  one .  

In 1 9 7 4 ,  the ECMA General  Assembly recogni zed  the need  for a 
standardized  version  of the language,  and in September 1 9 7 4  the 
f i r s t  meeting  o f  the ECMA Committee TC 2 1 ,  B A S I C ,  took p l a c e .  
In  January 1 9 7 4 ,  a  corresponding committee ,  X 3 J 2 ,  had been found­ 
e d  in the USA. 

Through a s t r i c t  co -operation  i t  was p o s s i b l e  to maintain  full  
compatibility  between the ANSI  and ECMA draft  s tandards .  The ANSI  
one was d i stributed  for p u b l i c  comments in January 1 9 7 6 ,  and a 
number of comments were presented  by ECMA. 

A final version  of the ECMA Standard was prepared  at the meeting  
of  June 1 9 7 7  and adopted by the General  Assembly o f  ECMA on 
Dec.  1 4 ,  1 9 7 7  as Standard ECM.A.-55 ,  
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1 .  SCOPE 

This  Standard  ECMA- 5 5  i s  d e s i g n e d  to promote the in te  rch ange ab i - 
l i t y  of BASIC  programs among a variety  of  automatic  d a t a  p r o c e s s ­  
ing  s y s t e m s .  Subsequent  Standards for the same purpose  w i l l  de­  
s c r i b e  e x t e n s i o n s  and enhancements to this  Standard .  Programs  
conforming to this  S t a n d a r d ,  as opposed  to extensions  or enhance­  
ments o f  this  Standard ,  w i l l  be  s a i d  to be w r i t t e n  in "Minimal  
B A S I C " .  

This  Standard  e s t a b l i s h e s :  

the syntax of  a  program w r i t t e n  in Minimal  B A S I C .  

The formats of  data  and the p r e c i s i o n  and range of  n u m e r i c  r e ­  
p r e s e n t a t i o n s  w h i c h  are acceptable  as input  to an automatic  
data  p r o c e s s i n g  s y s t e m  b e i n g  c o n t r o l l e d  by a program  w r i t t e n  
in  Minimal  B A S I C .  

-  The formats of  d a t a  and the  p r e c i s i o n  and range of  numeric  r e ­  
p r e s e n t a t i o n s  which  can be generated  as output by an automatic  
data  p r o c e s s i n g  s y s t e m  b e i n g  c o n t r o l l e d  by a program  w r i t t e n  
in Minimal  B A S I C .  

The s e m a n t i c  r u l e s  for  i n t e r p r e t i n g  the meaning of a program  
w r i t t e n  in  Minimal BAS IC .  

The errors  and e x c e p t i o n a l  circumstances  which  s h a l l  be  d e t e c t ­  
e d  and a l s o  the manner in  which  such  errors  and e x c e p t i o n a l  c i r ­  
cumstances  s h a l l  be  h a n d l e d .  

Although the B A S I C  language was o r i g i n a l l y  d e s i g n e d  p r i m a r i l y  for 
i n t e r a c t i v e  u s e ,  this  Standard d e s c r i b e s  a  language  that i s  n o t  
s o  r e s t r i c t e d .  

The o r g a n i z a t i o n  of the Standard i s  o u t l i n e d  in Appendix 1 .  The 
method  of  syntax s p e c i f i c a t i o n  used  i s  e x p l a i n e d  i n  Appendix 2 .  

2 .  REFERENCES  

ECMA-6 7 - B i t  Input/Output  Coded Character  S e t ,  4th E d i t i o n  

ECMA-53 

3  .  DE F IN  I  T I O  NS 

Representation  of Source  Programs  

For the p u r p o s e s  o f  t h i s  Standard ,  the f o l l o w i n g  terms have the 
meanings i n d i c a t e d .  

3 . 1  B A S I C  

A  term appl ied  as a name to members  of a  s p e c i a l  c l a s s  o f  lan­ 
guages which  p o s s e s s  s i m i l a r  syntaxes  and s e m a n t i c  m e a n i n g s ;  
acronym for B e g i n n e r ' s  All-purpose  Symbolic  I n s t r u c t i o n  C o d e .  

3 .  2  Batch-mode  

The p r o c e s s i n g  of programs in  an environment where no  p r o v i s i o n  
is  made for user  i n t e r a c t i o n .  
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3 . 3  End-of-line  

The c h a r a c t e r ( s )  or i n d i c a t o r  which i d e n t i f i e s  the termination 
of a l i n e .  Lines of three kinds may be i d e n t i f i e d  in Minimal  
B A S I C :  program l i n e s ,  pr int  l ines  and input reply l i n e s .  
End-of-line  may vary between the three cases  and may a l s o  vary 
depending upon context .  Thus ,  for example ,  an end of input 
line may vary on a given system  depending on the terminal  b e i n g  
used  in interactive  or  batch  mode .  

Typical examples of e n d - o f - l i n e  are carriage-return ,  carriage­  
return l i n e - f e e d ,  and end of record  (such as end of  c a r d ) .  

3 . 4  Error  

A  flaw in the syntax o f  a  p r o g r am  which causes  the program to 
be incorrect .  

3 .  5  Exception 

A circumstance ar i s ing  in  the course of executing  a  program 
which results  from faulty data or computations or  from exceed­  
ing some resource constraint .  Where indicated  certain  excep­  
tions  (non-fatal  exceptions )  may be  handled by the s p e c i f i e d  
procedures ;  i f  no  procedure i s  given ( fatal  e x c e p t i o n s )  or i f  
r e s t r i c t i o n s  imposed  by the hardware or operating environment 
make i t  imposs ible  to  follow  the given procedure ,  then the ex ­  
ception s h a l l  be  handled by terminating  the program .  

3 . 6  I d e n t i f i e r  

A  character  s t r i n g  used  to name a variable  or a function .  

3 . 7  Interactive  mode 

The p r o c e s s i n g  of programs  in an environment which permits  the 
u s e r  to respond direct ly  to the actions of individual  programs  
and to control  the commencement and termination of these pro­  
g r am s .  

3 . 8  Keyword 

A character  s t r i n g ,  usually  w i t h  the s p e l l i n g  of  a  commonly 
u s e d  or  mnemonic w o r d ,  which provides  a  d i s t i n c t i v e  i d e n t i f i ­  
cation  of a statement  or  a  component o f  a  s t a t e m e n t  of a pro­  
gramming language .  

The keywords in Minimal BASIC a r e :  BASE ,  DATA, D E F ,  D I M ,  E N D ,  
FOR ,  G O ,  GOSUB ,  GOTO ,  I F ,  INPUT ,  LET ,  NEXT ,  ON ,  OPTION ,  P R I N T ,  
RANDOMI ZE ,  READ ,  RE M ,  RE S T O RE ,  RETURN,  S T E P ,  S T O P ,  S U B ,  THEN 
and TO .  

3 . 9  Line 

A s i n g l e  transmis s ion  of characters which terminates  with  an 
e n d - o f - l i n e .  

3 . 1 0  Nesting  

A s e t  of statements  is  n e s t e d  within  another s e t  of  statements  
when :  
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-  the n e s t e d  s e t  i s  p h y s i c a l l y  c o n t i g u o u s ,  and 
- the n e s t i n g  s e t  ( d i v i d e d  by the  n e s t e d  s e t )  i s  n o n - n u l l .  

3 . 1 1  P r i n t  zone 

A c o n t i g u o u s  s e t  o f  c h a r a c t e r  p o s i t i o n s  in  a  p r i n t e d  o u t p u t  
l i n e  w h i c h  may c o n t a i n  an e v a l u a t e d  p r i n t  s t a t e m e n t  e l e m e n t .  

3 . 1 2  Rounding 

The p r o c e s s  by w h i c h  the r e p r e s e n t a t i o n  o f  a  value w i t h  lower 
p r e c i s i o n  i s  g e n e r a t e d  from a  r e p r e s e n t a t i o n  of  h i g h e r  p r e c i ­  
s i o n  t a k i n g  i n t o  account the v a l u e  of  t h a t  p o r t i o n  o f  the o r i ­  
g i n a l  number w h i c h  i s  t o  be  o m i t t e d .  

3 . 1 3  S i g n i f i c an t  d i g i t s  

The c o n t i g u o u s  s e q u e n c e  of  d i g i t s  b e t w e e n  the  h i g h - o r d e r  non­  
z e r o  d i g i t  and the l o w - o r d e r  n o n - z e r o  d i g i t ,  w i t h o u t  r e g a r d  
for the l o c a t i o n  of  the r a d i x  p o i n t .  C o m m o n l y ,  in  a  n o r m a l i z e d  
f l o a t i n g  p o i n t  i n t e r n a l  r e p r e s e n t a t i o n ,  only the  s i g n i f i c a n t  
d i g i t s  o f  a  r e p r e s e n t a t i o n  are m a i n t a i n e d  in  the s i g n i f i c a n c e .  

NOTE:  The S t a n d a r d  r e q u i r e s  t h a t  the a b i l i t y  of  a  c o n f o r m i n g  

i m p l e m e n t a t i o n  t o  a c c e p t  n u m e r i c  r e p r e s e n t a t i o n s  be 

m e a s u r e d  i n  terms of s i g n i f i c a n t  d i g i t s  r a t h e r  than the  

a c t u a l  n u m b e r  o f  d i g i t s  ( t h a t  i s  i n c l u d i n g  l e a d i n g  o r  

t r a i l i n g  z e r o e s )  i n  the  r e p r e s e n t a t i o n .  

the 
rams 
ro-  

1  

f i ­  
ro-  

-J D '  
[ N T ,  
�N 

in 

e n t s 

4 . 2  Syn tax 

1 .  l e t t e r  =  

2 .  d i g i t  
3 .  s t r i n g -  c h a r a c t e r  
4  .  q u o t e d - s t r i n g -  =  

c h a r a c t e r  

5 .  u n q u o t e d - s t r i n g ­  
c h a r a c t e r  

A / B / C / D / E / F / G / H / I / J / K / L / M / N / 0 / P / Q / R / S / T /  
U/V/W/X/Y/Z  

O / l / 2 / 3 / 4 / 5 / 6 / 7 / 8 / 9  
q u o t a t i o n - m a r k  I  q u o t e d - s t r i n g - c h a r a c t e r  
e x c l a m a t i o n - m a r k  I  n u m b e r - s i g n  I  d o l l a r ­  
s i g n  I  p e r c e n t - s i g n  I  a m p e r s a n d  I 
a p o s t r o p h e  I l e f t - p a r e n t h e s i s  I  r i g h t ­  
p a r e n t h e s i s  /  a s t e r i s k  I  comma I s o l i d u s  I  
c o l o n  I  s e m i - c o l o n  I  l e s s - t h a n - s i g n  I  
e q u a l s - s i g n  I  g r e a t e r - t h a n - s i g n  I  
q u e s t i o n - m a r k  I  c i r c u m f l e x - a c c e n t  I  
u n d e r l i n e /  u n q u o t e d - s t r i n g - c h a r a c t e r  
s p a c e /  p l a i n - s t r i n g - c h a r a c t e r  

3 . 1 4  T r u n c a t i o n  

The p r o c e s s  by w h i c h  the r e p r e s e n t a t i o n  o f  a  value w i t h  l o w e r  
p r e c i s i o n  i s  g e n e r a t e d  from a r e p r e s e n t a t i o n  of h i g h e r  p r e c i ­  
s i o n  by m e r e l y  d e l e t i n g  the unwanted low o r d e r  d i g i t s  o f  the 
o r i g i n a l  r e p r e s e n t a t i o n .  

4 .  CHARACTERS AND S T R I N G S  

4 . 1  G e n e r a l  D e s c r i p t i o n  

The c h a r a c t e r  s e t  for  B A S I C  i s  c o n t a i n e d  in  the ECMA 7 - b i t  
coded c h a r a c t e r  s e t .  S t r i n g s  are s e q u e n c e s  of c h a r a c t e r s  and 
are u s e d  in  B A S I C  p r o g r a m s  as comments ( s e e  1 9 ) ,  as s t r i n g  con­  
s  tan ts ( s e e  6  )  ,  o r  as d a t a  ( s e e  1 5  )  .  
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p l u s - s i g n  I  minus-sign  I  f u l l - s t o p  I  
d i g i t  I  l e t t e r  
s t r i n g - c h a r a c t e r *  
quotation-mark q u o t e d - s t r i n g - c h a r a c t e r *  
quotation-mark 
p l a i n - s t r i n g - c h a r a c t e r  I  
p l a i n - s t r i n g - c h a r a c t e r  
unquoted-str ing-character *  
p l a i n - s t r i n g - c h a r a c t e r  

Examples  

ANY CHARACTERS AT ALL ( ?  !  *  !  !  )  CAN BE USED IN  A  "REMARK" .  
"SPACES AND COMMAS CAN OCCUR IN QUOTED S T R I N G S . "  
COMMAS CANNOT OCCUR I N  UNQUOTED STRINGS .  

Seman ti cs 

The l e t ters  s h a l l  be the s e t  o f  upper-case  Roman l e t t e r s  con­ 
tained in the ECMA 7 - b i t  coded character  s e t  in  p o s i t i o n s  4 / 1  
to 5 / 1 0 .  

The d i g i t s  s h a l l  be the s e t  of  arabic  d i g i t s  contained  in the 
ECMA 7 - b i t  coded character s e t  in  p o s i t i o n s  3 / 0  to 3 / 9 .  

The remaining s t r i n g - c h a r a c t e r s  s h a l l  correspond to the remain­ 
ing graphic characters  in  p o s i t i o n  2 / 0  to 2 / 1 5 ,  3 / 1 0  to 3 / 1 5  
and in  p o s i t i o n s  5 / 1 4 ,  5 / 1 5  of the  ECMA 7 - b i t  coded character  
s e t .  

The names of characters  are s p e c i f i e d  in Table  1 .  

The coding o f  characters  i s  s p e c i f i e d  in Table  2 ;  however ,  th i s  
coding applies  only when programs and/or input/output  data  are 
exchanged  by means of coded m e d i a .  

Excepti  ens 

None .  

Remarks 

Other characters  from the ECMA 7 - b i t  coded character  s e t  ( in­  
cluding  control  characters )  may be accepted by an implementation  
and may have a meaning to some other  p r o c e s s o r  ( such as an e d i t o r )  
but  have no p r e s c r i b e d  meaning within  this  Standard .  Programs 
containing characters  other  than the string-characters  d e s c r i b e d  
above are not  standard-conforming  p r o g r a m s .  

The several  kinds o f  characters  and strings  d e s c r i b e d  by the 
syntax correspond to the various uses  of strings  i n  a  BASIC  
program .  Remark-strings  may be used in remark-statements  ( s e e  
1 9 ) .  Q uoted - s tr ings  may be used  as s tring - constants  ( s e e  6 ) .  
Unquoted-strings  may be used  in addition  to q u o t e d - s t r i n g s  as 
data  elements  ( s e e  1 7 )  without  being  e n c l o s e d  in quotation  m a r k s ;  
unquoted-strings  cannot contain leading  or trai l in g  s p a c e s .  

6  .  p l a i n - s t r i n g -  =  

character  
7 .  remark- string  =  

8 .  q uoted - s tring  =  

9 .  unquoted - string  =  
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5 .  PROGRAMS 

5 . 1  General  D e s c r i p t i o n  

BASIC i s  a  l i n e - o r i e n t e d  l a n g u a g e .  A  BASIC program i s  a  sequence  
of  l i n e s ,  the l a s t  of which  s h a l l  be an e n d - l i n e  and each  of  
which contains  a  keyword .  Each l i n e  s h a l l  contain  a  unique  l i n e ­  
number which serves  as  a  l a b e l  for the  s t a t e m e n t  contained  in 
that l i n e .  

b l o c k *  e n d - l i n e  
( l i n e / f o r - b l o c k ) *  
l ine-number  statement  e n d - o f - l i n e  
d i g i t  d i g i t ?  d i g i t ?  d i g i t ?  
[ implementation-defined]  
line-number  end-statement  e n d - o f - l i n e  
END 
d a t a - s t a t e m e n t  I  d e f - s t a t e m e n t  I  
dimension  -statement  I  g o s u b - s t a t e m e n t  I  
g o t o - s t a t e m e n t  I  i f - t h e n - s t a t e m e n t  I  
input-statement  I  l e t - s t a t e m e n t  I  
on-goto-statement  I  o p t i o n - s t a t e m e n t  I  
print-statement  I  r a n d o m i z e - s t a t e m e n t  I  
read-statement  I  remark- s tatement  I  
r e s t o r e - s t a t e m e n t /  return-statement  I  
stop-statement  

5 . 3  Examples  

s  9 9 9  END 

5 . 4  Semantics  

A  BASIC program s h a l l  be composed of  a  sequence  of l i n e s  order­  
ed by l i n e - n u m b e r s ,  the l a s t  of which contains  an e n d - s t a t e m e n t .  
Program l i n e s  s h a l l  be executed  in sequential  o r d e r ,  s t a r t i n g  
with  the f i r s t  l i n e ,  u n t i l  

-  some other  action  i s  d i c t a t e d  by a control  s t a t e m e n t ,  or 
an exception  condition  o c c u r s ,  which  r e s u l t s  in a termination  
of the program ,  or 

- a s top- statement  or end-statement  i s  e x e c u t e d .  

S p e c i a l  conventions s h a l l  be observed  regarding  s p a c e s .  W i t h  
the following  e x c e p t i o n s ,  s p a c e s  may occur anywhere in a BASIC  
program without  affecting  the execution  of that  program and 
may be used  to  improve the  appearance and r e a d a b i l i t y  of the 
program .  

5 .  2  Syntax 

1 .  program =  

2 .  b l o c k  =  

3  .  line  =  

4 .  line-number =  

5 .  e n d - o f - l i n e  =  

6  .  e n d - l i n e  =  

7  .  end-statement  =  

8  .  statement  =  

e d  

on 
tor )  

k s ;  

Spaces  s h a l l  not appear :  

-  at the  beginning  of a l i n e  
-  within  keywords 
-  within  numeric constants  
-  within  l ine  numbers 
- within  function or v a r i a b l e  names 
- within  two-character  r e l a t i o n  symbols  



- 6 - 

i m p l i c i t  p o i n t  representation  
e x p l i c i t  p o i n t  unscaled  representation  

-  e x p l i c i t  p o i n t  scaled  representation  
-  i m p l i c i t  p o i n t  s c a l e d  representation  

w h e r e :  

d i s  a  decimal  d i g i t ,  
r  i s  a  f u l l - s t o p  
s i s  an optional  s i g n ,  and 
E i s  the e x p l i c i t  character E .  

sd . . .  d  
s d  . .  drd  . .  d  
s  d  . .  d  rd . .  dE s d . .  d  
s  d  . .  dEsd . .  d  

6 .  CONSTANTS 

6 . 1  General  Description  

Constants  can denote both  s c a l a r  numeric values  and string  
v a l u e s .  

A  numeric-constant  is  a  decimal  representation  in p o s i t i o n a l  
n o t a t i o n  of  a  number .  There are four general  syntactic  forms 
of ( optionally  signed)  numeric c o n s t a n t s ;  

Al l  keywords in  a  program  s h a l l  be  preceded  by at l e a s t  one 
space  and,  i f  not  at the end o f  a  l i n e ,  s h a l l  be  f o l l o w e d  by 
at l e a s t  one s p a c e .  

Each line s h a l l  beg in  with  a  line-number .  The values  of the 
integers  represented  by the line-numbers s h a l l  b e  p o s i t i v e  
n o n z e r o ;  leading  z e r o e s  s h a l l  have no e f f e c t .  Statements  s h a l l  
occur in ascending line-number order .  

The manner in which the end of  a  s tatement  line i s  detected  i s  
determined by the implementat ion ;  e . g .  the e n d - o f - l i n e  may be 
a carriage-return  c h a r a c t e r ,  a  carriage-return  character  fol low­  
e d  by a l i n e - f e e d  character ,  or the end of a p h y s i c a l  r e c o r d .  

Lines in  a  standard-conforming p r o g r am  may contain up to  7 2  
c h a r a c t e r s ;  the e n d - o f - l i n e  indicator  is  not  included  w i t h i n  
this  7 2  character  l i m i t .  

The end-statement  serves  both to  mark the physical  end of the 
main body of a program and to terminate the execution o f  the 
program when encountered .  

5 . 5  Exceptions  

None .  

S .  6  Remarks 

Local  e d i t i n g  f a c i l i t i e s  may allow for  the entry of s tatement  
lines  in any order  and a l s o  allow for  duplicate  line-numbers  
and l ines  containing  only a l ine-number .  Such e d i t i n g  f a c i l i ­  
t i e s  usually  s o r t  the program i n t o  the proper  order and in the 
case of duplicate  l ine-numbers ,  the l a s t  l i n e  entered  with  
that  l ine-number  i s  r e t a i n e d .  In many implementations ,  a  line  
containing only a line-number (without trai l ing  spaces )  i s  
u sually  deleted  from the  p r o g r a m .  
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A s t r i n g - c o n s t a n t  i s  a  character  s t r i n g  e n c l o s e d  in q u o t a t i o n  
marks ( s e e  4 ) .  

6 .  2  �ntax 

1 .  numeric-constant  
2  •  s i g n  

a l l  3 .  n  ume ri c- rep 
4 .  s i g n i  fi cand 

i s  5 .  i n t e g e r  
)e  6 .  f r a c t i o n  
l low-  7 .  ex  rad 
d .  8 .  s t r i n g - c o n s t a n t  

6 . 3  Exam2 les  
n  1  5 0 0  

5 E - l  .  4E+ 1 

he "XY Z"  

e  6 . 4  Seman ti cs 

- 2 1 .  

"X -  3 B 2 "  

. 2 5 5  

" l E l O "  

lE 1 0  

=  s i g n ?  numeric-rep  
=  p l u s - s i g n  I  m i n u s - s i g n  
=  s i g n i f i c a n d  e x r a d ?  
=  i n t e g e r  f u l l - s t o p ?  I  i n t e g e r ?  f r a c t i o n  
=  d i g i t  d i g i t *  
=  f u l l - s t o p  d i g i t  d i g i t *  
=  E  s i g n ?  i n t e g e r  

q u o t e d - s t r i n g  

n t  
s  

i ­  

the 

ne 

1 

s 

. d  

6 . 5  

6 . 6  

The value of a numeric -constant  i s  the number r e p r e s e n t e d  by  
that constant .  "E"  stands  for " t imes  ten  to the p o w e r " ;  i f  no  
s ign  fol lows  the symbol  " E " ,  then a p lus  s i g n  is  u n d e r s t o o d .  
Spaces  s h a l l  n o t  occur in n u m e r i c - c o n s t a n t s .  

A  program may contain numeric representations  which  have an 
arbitrary  number of  d i g i t s ,  though i m p l e m e n t a t i o n s  may round 
the values  o f  such representations  to  an i m p l e m e n t a t i o n - d e f i n e d  
n r e c i s i o n  of  n o t  l e s s  than s i x  s i g n i f i c a n t  d e c i m a l  d i g i t s .  Numeric  
constants  can a l so  have an arbitrary  number of d i g i t s  in the ex­  
r a d ,  though nonzero  constants  whose  magnitude  i s  outs ide  an im­  
p lementation-defined  range w i l l  be t r e a t e d  as e x c e p t i o n s .  The 
implementation-defined  range s h a l l  be  at l e a s t  l E - 3 8  to 1 E + 3 8 .  
Constants  whose  magnitudes  are l e s s  than machine  i n f i n i t e s i m a l  
s h a l l  be replaced  by z e r o ,  w h i l e  constants  whose  magnitudes  are 
larger  than machine infinity  s h a l l  be d i a g n o s e d  as caus ing  an 
overflow .  

A  s t r i n g - c o n s t a n t  has  as i t s  value the  s t r i n g  of a l l  characters  
between  the quotat ion  m a r k s ;  space s  s h a l l  n o t  be i g n o r e d .  The 
length of a s t r i n g - c o n s t a n t ,  i . e .  the number of characters  con­ 
t a i n e d  between the q u o t a t i o n - m a r k s ,  i s  l i m i t e d  only  by the length 
o f  a  l i n e .  

Exceptions  

The evaluation  of a numeric  constant  causes  an overflow (non­  
f a t a l ,  the recommended recovery procedure  i s  t o  supply machine 
i n f i n i t y  w i t h  the appropriate  s i g n  and c o n t i n u e ) .  

Remarks 

Since this  Standard  does  n o t  require  that  s t r i n g s  w i t h  more 
than 1 8  characters  be a s s i g n a b l e  to s t r i n g  v a r i a b l e s  ( s e e  7 ) ,  
conforming programs can use  s t r i n g  constant s  w i t h  more  than 
1 8  characters  only as elements  in a p r i n t - l i s t .  
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It  i s  recommended that i m p l e m e n t a t i o n s  report  c o n s t an t s  whose  
magnitudes are les s  than machine i n f i n i t e s i m a l  as underflows  
and continue .  

7  .  VA RI AB LES 

= numeric-array-name  s u b s c r i p t  
l e t t e r  
l e f t - p a r e n t h e s i s  n u m e r i c - e x p r e s s i o n  
(comma n u m e r i c - e x p r e s s i o n ) ?  r i g h t ­  
p a r e n t h e s i s  
l e t t e r  d o l l a r - s i g n  

n u m e r i c - v a r i a b l e  I  s t r i n g - v a r i a b l e  
=  s i m p l e - n u m e r i c - v a r i a b l e  I  

n u m e r i c - a r r a y - e l e m e n t  
l e t t e r  d i g i t ?  3 .  s i m p l e - n u m e r i c -  

v a r i a b l e  
4 .  numeric-array-e lement  
S .  numeric-array-name  
6 .  s u b s c r i p t  

7 . 1  General  D e s c r i p t i o n  

V a r i a b l e s  in BASIC  are a s s o c i a t e d  wi t h e i t h e r  numeric  or 
s t r i n g  v a l u e s  and ,  in  the case  o f  numeric  v a r i a b l e s ,  may be 
e i t h e r  s imple  v a r i a b l e s  or r e f e r e n c e s  t o  e l e m e n t s  of  one o r  
two dimensional  a r r a y s ;  such references  are c a l l e d  s u b s c r i p t ­  
e d  v a r i a b l e s .  

S imple  numeric  v a r i a b l e s  s h a l l  be named by a l e t t e r  f o l l o w e d  
by an o p t i o n a l  d i g i t .  

S u b s c r i p t e d  numeric  v a r i a b l e s  s h a l l  be named by a l e t t e r  f o l ­  
lowed by one or two numeric  e x p r e s s i o n s  e n c l o s e d  within  p a ­  
r e n t h e s e s .  

S t r i n g  v a r i a b l e s  s h a l l  be named by a l e t t e r  fol lowed  by a 
d o l l a r  s i g n .  

E x p l i c i t  d e c l a r a t i o n s  o f  v a r i a b l e  types are not  r e q u i r e d ;  a  
d o l l a r - s i g n  serves  to d i s t i n g u i s h  s t r i ri g  from numeric  v a r i a b ­  
l e s ,  and the presence  o f  a  s u b s c r i p t  d i s t i n g u i s n e s  a  sub­  
s c r i p t e d  v a r i a b l e  from a s imple  one .  

7 . 2  Syntax 

1 .  v a r i a b l e  
2 .  n um e r i c - v a r i a b l e  

7 .  s t r i n g - v a r i a b l e  

7 . 3  Examples  

x 

S$ 
AS 
C$  

V (  3 )  W ( X , X + Y / 2 )  

7 . 4  Semantics  

At any instant  in  the execution  of a  p r o g r a m ,  a  numeric­  
variable  i s  a s s o c i a t e d  with  a  s i n g l e  numeric  value  and a 
s t r i n g - v a r i a b l e  i s  a s s o c i a t e d  with a  s i n g l e  s t r i n g  v a l u e .  
The value a s s o c i a t e d  with a  v a r i a b l e  may be changed by the 
execution  o f  s t a t e m e n t s  in the program .  

8 .  
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The length of  the character  s t r i n g  a s s o c i a t e d  w i t h  a  s t r i n g ­  
variable  can vary during the execution  of a program from a 
length of  z e r o  characters  ( s i g n i f y i n g  the n u l l  or empty s t r i n g )  
to 1 8  c h a r a c t e r s .  

S imple-numeric-variables  and s t r i n g - v a r i a b l e s  are d e c l a r e d  im­  
p l i c i t l y  through their  appearance in a p r o g r a m .  

A  s u b s c r i p t e d  variable  refers  to the e l e m e n t  in the one o r  two 
dimensional  array s e l e c t e d  by the v a l u e ( s )  o f  the s u b s c r i p t ( s ) .  
The value of each  subscript  i s  rounded to  the n e a r e s t  i n t e g e r .  
Unless  e x p l i c i t l y  declared  in a dimension  s t a t e m e n t ,  s u b s c r i p t ­  
e d  variable s  are i m p l i c i t l y  dec lared  by the ir  f i r s t  appearance 
in a p r o g r a m .  In thi s  case the range of e a c h  s u b s c r i p t  i s  from 
zero  to  ten i n c l u s i v e ,  u n l e s s  the presence  o f  an o p t i o n - s t a t e ­  
ment indicates  that the range is  from one to ten i n c l u s i v e .  Sub­  
s c r i p t  express  ions  sh al 1 have values with  in the app rap ri ate range 
( s e e  1 8 ) .  

The same l e t t e r  s h a l l  not b e  the name of bo th  a  s i m p l e  variable  
and an array ,  nor  the name of both  a  o n e - d i m e n s i o n a l  and a two­ 
dimensional  array .  

There i s  no  r e l a t i o n s h i p  between a  numeric-variable  and a s t r i n g ­  
variable  whose names agree except  for the d o l l a r - s i g n .  

At the i n i t i a t i o n  of execution  the values  a s s o c i a t e d  w i t h  a l l  
variables  s h a l l  b e  implementation-defined .  

7 . 5  Exceptions  

A  subscript  i s  not  in the range of  the e x p l i c i t  or i m p l i c i t  
dimensioning  bounds ( f a t a l ) .  

7 .  6  Remarks 

Since i n i t i a l i z a t i o n  of variable s  i s  not  s p e c i f i e d ,  and hence 
may vary from implementation  to implementation ,  programs  that 
are intended t o  be transportable  should  e x p l i c i t l y  a s s i g n  a  
value to each variable  before  any e x p r e s s i o n  involving  that 
variable  i s  e v a l u a t e d .  

There are many commonly u s e d  a lternatives  for a s s o c i a t i n g  im­  
plementation -defined  i n i t i a l  values w i t h  v a r i a b l e s ;  i t  i s  re­  
commended that a l l  variab le s  are recogni zab ly  undefined in the 
s en se  that an exception  w i l l  r e s u l t  from any attempt  t o  access  
the value of any variable  before that variable  i s  e x p l i c i t l y  
a s s igned  a  v a l u e .  

8 .  EXPRESSIONS 

8 . 1  General  D e s c r i p t i o n  

Expressions  s h a l l  be e i t h e r  numeric -express ions  or s t r i n g ­  
e x p r e s s i o n s .  

Numeric-expressions  may be �onstructed  from v a r i a b l e s ,  c o n s t an t s ,  
and function references  using  the operations  of a d d i t i o n ,  sub­  
t r a c t i o n ,  m u l t i p l i c a t i o n ,  div i s ion  and i n v o l u t i o n .  
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S t r i n g - e x p r e s s i o n s  are composed of  e i t h e r  a  s t r i n g - v a r i a b l e  or  
a  s t r i n g - c o n s t a n t .  

8 . 2  Syntax 

8 . 4  Semantics  

The formation and evaluation  of n u m e r i c - e x p r e s s i o n s  f o l l o w s  the 
normal  a l g e b r a i c  r u l e s .  The symbols  c i r c u m f l e x - a c c e n t ,  a s t e r i s k ,  
s o l i d u s ;  p l u s - s i g n  and m i n u s - s i g n  represent  the  operations  of 
i n v o l u t i o n ,  m u l t i p l i c a t i o n ,  d i v i s i o n ,  addition  and s u b t r a c t i o n ,  
r e s p e c t i v e l y .  Unless  p a r e n t h e s e s  d ictate  o t h e r w i s e ,  involutions  
are performed f i r s t ,  then m u l t i p l i c a t i o n s  and d i v i s i o n s ,  and 
finally  additions  and s u b t r a c t i o n s .  In the absence of parenthe­  
s e s ,  operations  of t h e  same precedence  are a s s o c i a t e d  to the 
l e f t .  

A-B-C  i s  i n t e r p r e t e d  as ( A - B ) - C ,  A AB AC  as ( A A B ) A C ,  A/B/C as 
( A / B ) / C  and -AAB as - ( A A B ) .  

I f  an underflow occurs  in the evaluation  of  a  numeric  e x p r e s s i o n  
then the  value generated  by the operation  which r e s u l t e d  in the 
underflow s h a l l  be replaced  by  z e r o .  

O A O  i s  defined  t o  be 1 ,  as in ordinary mathematical  u s a g e .  

When the order of evaluation  of an e x p r e s s i o n  i s  not constrained  
by the use of  p a r e n t h e s e s ,  and i f  the m a t h e m a t i c a l  use of opera­  
tors i s  a s s o c i a t i v e ,  commutative ,  or b o t h ,  then full  use of thes 1  
p r o p e r t i e s  may be made in order  to r e v i s e  the order  of e v a l u a ­  
tion  o f  the e x p r e s s i o n .  

In a function r e f e r e n c e ,  the number of  arguments s u p p l i e d  s h a l l  
be equal  t o  the number of parameters  required  by the d e f i n i t i o n  
of the  function .  

A ( l ) + A ( 2 ) + A ( 3 )  
S Q R ( X A 2 + Y A 2 )  

=  numeric -expression  I  s t r i n g - e x p r e s s i o n  
=  s i g n ?  term ( s i g n  t e r m ) *  
=  factor  ( m u l t i p l i e r  f a c t o r ) *  
=  primary ( c i r c u m f l e x - a c c e n t  p r i m a r y ) *  
=  a s t e r i s k  I  s o l i d u s  
=  numeric-variable  I  numeric-rep  I  numeric­  

function-ref  I  l e f t - p a r e n t h e s i s  numeric­  
e x p r e s s 1 o n  
r i g h t - p a r e n t h e s i s  

=  numeric-function-name  
a r g u m e n t - l i s t ?  
n u m e r i c - d e f i n e d - f u n c t i o n /  
numeric-supplied-function  

=  l e f t - p a r e n t h e s i s  argument 
r i g h t - p a r e n t h e s i s  

=  numeric-expres s ion  
=  s t r i n g - v a r i a b l e  I  s t r i n g - c o n s t a n t  

7 .  numeric-function­  
ref 

8 .  numeric-function­  
name 

9 .  argument-l i st  

1 .  e x p r e s s i o n  
2 .  n u m e r i c - e x p r e s s i o n  
3 .  term 
4 .  factor  
5 .  m u l t i p l i e r  
6 .  primary 

1 0 .  argument 
1 1 .  s t r i n g - e x p r e s s i o n  

8 . 3  Examples  

3 * X  -  Y A 2  
-X/Y  
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A  function reference i s  a  n o t a t i o n  for the invocation  of a p r e ­  
defined  algorithm ,  into  which  the argument v a l u e ,  i f  any,  i s  
s u b s t i t u t e d  for the parameter  ( s e e  9  and 1 0 )  which  i s  used  in 
the function d e f i n i t i o n .  A l l  functions  referenced  in an e x p r e s s ­  
ion  s h a l l  e i t h e r  be  implementation-supplied  or be  defined  in  a  
d e f - s t a t e m e n t .  The r e s u l t  of  the e v a l u a t i o n  of the function ,  
achieved  by the execution  of the  defining  a l g o r i t h m ,  i s  a  s c a l a r  
numeric  value which  replaces  the function reference  in  the ex­  
p r e s s i o n .  

8 , 5  Exceptions  

-  Evaluation  of  an expression  r e s u l t s  in d i v i s i o n  by z e r o  
( n o n f a t a l ,  the recommended recovery procedure  i s  to  supply 
machine infinity  with  the s i g n  of the numerator and c o n t i n u e ) .  

-  Evaluation  of an expression  results  in an overflow ( n o n f a t a l ,  
the recommended recovery procedure  i s  to  supply machine in­  
f inity  with  the a lgebraically  correct  s i g n  and c o n t i n u e ) .  

Evaluation of the operation  of involution  r e s u l t s  in a nega ­  
tive number b e i n g  r a i s e d  to  a  n o n - i n t e g r a l  power  ( f a t a l ) .  

-  Evaluation  of the  operation of involution  r e s u l t s  in  z e r o  b e ­  
i ng  r a i s e d  to a negative  value ( n o n f a t a l ,  the recommended re­  
covery procedure  i s  to supply p o s i t i v e  machine infinity  and 
c o n t i n u e ) .  

Remarks 

The accuracy with  which  the evaluation  of an e x p r e s s i o n  takes  
p l a c e  w i l l  vary from implementation  to implementation .  While  n o  
minimum accuracy is  s p e c i f i e d  for the evaluation  of numeric­  
e x p r e s s i o n s ,  i t  i s  recommended that implementations  maintain  at 
l e a s t  s i x  s i g n i f i c a n t  decimal  d i g i t s  o f  p r e c i s i o n .  

The method of evaluation  of the operation  of  involution  may 
depend up on whether  or not the exponent i s  an  in te ge r .  I f  i t  
i s ,  then the indicated  number of m u l t i p l i c a t i o n s  may be p e r ­  
formed ;  i f  i t  i s  n o t ,  then the expression  may be evaluated  
us ing  the LOG and EXP functions ( s e e  9 ) .  

I t  i s  recommended that implementations report  underflow as an 
except ion  and continue .  

9 .  TMPLEMENTATION SUPPLIED  FUNCTIONS 

9 . 1  Gener�l Description  

Predefined  algorithms  are supplied  by the implementation for 
the evaluation  of commonly used  numeric functions .  

syntax 

1 .  n u m e r i c - s u p p l i e d - f u n c t i o n =  ABS I ATN I COS I EXP I INT I 
LOG I fu�D / SGN I S IN  I  SQR I TAN 

Examples 

None .  

8 . 6  
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h a l l  9 .  3  
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9 .  4  Seman ti cs 

The values of the imp le men t a  ti  o n - s u p p l i e d  functions  ,  as we 1 1  as 
the number of arguments required  for each  function ,  are d e scr ibe d  
b e l o w .  In  a l l  c a s e s ,  X  stands  for a numeric e x p r e s s i o n .  

Function 

A B S ( X )  

ATN ( X )  

C O S ( X )  

EXP ( X)  

I N T ( X )  

L O G ( X )  

RND 

S G N ( X )  

S I N ( X )  

S Q R ( X )  

TAN (X )  

Function value 

The absolute  value o f  X .  

The arctangent o f  X  in  r a d i a n s ,  i . e .  the angle 
whose  tangent i s  X .  The range of the function 
i s  

-  (pi  I  2 )  <  ATN ( X) < (pi I 2 )  

where  pi  i s  the ratio  of  the circumference of 
a c i r c l e  to i t s  d i a m e t e r .  

The cos ine  of X ,  where X i s  in  r a d i a n s .  

The exponential  o f  X ,  i . e .  the value of the 
base  of natural  logarithms  (e = 2 , 7 1 8 2 8  . . .  )  
r a i s e d  to  the power X ;  i f  E X P ( X )  i s  l e s s  than 
machine  i n f i n i t e s i m a l ,  then i t s  value s h a l l  
be replaced  by z e r o .  

The l a r g e s t  integer  not  greater  than X ;  e . g .  
I N T ( l . 3 )  =  1  and I N T ( - 1 . 3 )  =  - 2 .  

The natural  logarithm  of X ;  X  must be g reater  
than z e r o .  

The next  pseudo-random  number in an implemen­ 
t a t i o n - s u p p l i e d  sequence  of  pseudo-random num­ 
b e r s  uniformly d i s t r i b u t e d  in the  range O <= 

RND < 1 ( s e e  a l s o  2 0 ) .  

The s i g n  of X :  - 1  1f  X  <  0 ,  0  i f  X  =  0  and 
+ l  i f  x  >  o .  

The s i n e  of  X ,  where X i s  in r a d i a n s .  

The nonnegative square  root  of X ;  X  must  be  
nonnegative .  

The tangent of X ,  where X i s  in r a d i a n s .  

1  

9  •  5  Ex c·e p ti on s 

The value of the ar�ument o f  the LOG function is  z e r o  or ne­  
gative ( f a t a l ) .  

The value of the argument of  the SQR function 1 s  negative  
( f a t a l ) .  

-  The magnitude of the value of the exponential  or  tangent 
function i s  larger  than machine infinity  ( n o n f a t a l ,  the re­  
commended recovery procedure i s  to supply machine infinity  
w ith  the appropriate s i g n  and c o n t i n u e ) .  
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Remarks 

The fu�D function in the absence  of a r a n d o m i z e - s t a t e m e n t  ( s e e  
2 0 )  w i l l  generate  the same sequence  of pseudo-random  numbers  
each time a program i s  run .  This convention  i s  chosen  s o  that  
programs  employing  pseudo-random numbers can be executed  s e ­  
vera l  times w i t h  the same r e s u l t .  

I t  i s  recommended t h a t ,  i f  the value of the e x p o n e n t i a l  function  
i s  l e s s  than machine i n f i n i t e s i m a l ,  implementat ions  report  this  
as an underflow and continue .  

:e of 

.h  e 

.  )  
than 

i l l  

!  •  g .  

1 0 .  USER DEF INED  FUNCTIONS 

1 0 . l  General  Descriot ion  

In  addition  to the im�lementation  s u p p l i e d  functions  provided  
for  the convenience of  the programmer ( s e e  9 ) ,  BASIC  al lows  
the programmer  to define  new functions w i t h i n  a  p r o g r a m .  

The general  form of  statements  for defining  functions  1 s  

DEF FNx = e x p r e s s i o n  
DEF FNx (parameter )  =  e x p r e s s i o n  

where x  i s  a  s i n g l e  l e t t e r  and a parameter  i s  a  s imple  numeric­  
vari ab l e .  

or 

Lemen- 
11  n um­ 

) < =  

be 

1 0 . 2  �ntax 

1 .  de f-s  ta  temen t 

2 .  numeric-defined-  
function 

3 .  p a r  ame te r- l i s t  

4  .  p a r a m e t e r  

1 0 . 3  Exam12 les  

DEF FN F ( X )  =  X"'4  1  
DEF FNA( X )  =  A*X +  B 

1 0 . 4  Seman ti cs 

= DEF numeric-defined-function  
p  arame te r- l i s t ?  e q u a l s - s i g n  
n u m e r i c - e x p r e s s i o n  

=  FN l e t t e r  
=  l e f t - p a r e n t h e s i s  parameter  

r i g h t - p a r e n t h e s i s  
s i m p l e -n u m e r i c - v a r i a b l e  

DEF FNP = 3 . 1 4 1 5 9  

ne-  

re­  
ty 

A function definition  s p e c i f i e s  the means of  evaluating  the 
function in  terms o f  the value of an e x � r e s s i o n  involving  the 
parameter  appearing in the p a r a m e t e r - l i s t  and p o s s i b l y  other  
v a r i a b l e s  or c o n s t a n t s .  When the function i s  r e f e r e n c e d ,  i . e .  
when an e x p r e s s i o n  involving  the function i s  e v a l u a t e d ,  then 
the e x p r e s s i o n  in the argument l i s t  for the function r e f e r e n c e ,  
i f  any ,  i s  evaluated  and i t s  value i s  a s s i g n e d  to the parameter  
in the p a r a m e t e r - l i s t  for the function defin it ion  (the number 
of  arguments s h a l l  correspond exactly  to the number of p a r a ­  
m e t e r s ) .  The e x p r e s s i o n  in the function d e f i n i t i o n  i s  then eva­  
l u a t e d ,  and this  value i s  a s s i g n e d  as the value of the function .  
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The parameter  appearing  in  the p a r a m e t e r - l i s t  o f  a  function  
d e f i n i t i o n  i s  l o c a l  to that  d e f i n i t i o n ,  i . e .  i t  i s  d i s t i n c t  
from any variable  with  the same name outs ide  of  the function  
d e f i n i t i o n .  V a r i a b l e s  which  do n o t  appear  in the p a r a m e t e r ­  
l i s t  are the v a r i a b l e s  o f  the  same name outside  the function  
d e f i n i t i o n .  

A  function d e f i n i t i o n  s h a l l  occur in  a  lower  numbered  line  
than that o f  the f i r s t  reference  to the f u n c t i o n .  The e x p r e s ­  
s ion  in a d e f - s t a t e m e n t  i s  n o t  e v a l u a t e d  u n l e s s  the d e f i n e d  
function  i s  r e f e r e n c e d .  

I f  the execution  of  a  program  reaches  a  l i n e  c o n t a i n i n g  a  
d e f - s t a t e m e n t ,  then i t  s h a l l  p r o c e e d  to the next  l ine  w i t h  no 
o t h e r  e f f e c t .  

A  function  d e f i n i t i o n  may refer  t o  other  defined  f u n c t i o n s ,  �  
but n o t  to the function b e i n g  d e f i n e d .  A  function  s h a l l  be d e - '  
fined at most  once in a p r o g r a m .  

1 0 . S  E x c e p t i o n s  

N o n e .  

1 1 .  LET STATEMENT 

1 1 . 1  General  D e s c r i p t i o n  

A  l e t - s t a t e m e n t  p r o v i d e s  for the assignment  o f  the value  o f  
an e x p r e s s i o n  to a v a r i a b l e .  The general  s y n t a c t i c  form of  
the l e t - s t a t e m e n t  s h a l l  be 

LET v a r i a b l e =  e x p r e s s i o n  

1 1 . 2  Syntax 

1 2 .  

1 2 .  

1 .  1  e t  - s t a t e m e n t  =  n u m e r i c - l e t - s t a t e m e n t  I  1 2  
s t r i n g - l e t - s t a t e m e n t  )  

2 .  n u m e r i c - l e t - s t a t e m e n t  LET n u m e r i c - v a r i a b l e  e q u a l s - s i g n  
n u m e r i c - e x p r e s s  ion 

3 .  s t r i n g - l e t - s t a t e m e n t  =  LET s t r i n g - v a r i a b l e  e q u a l s - s i g n  
s t r i n g - e x p r e s s i o n  

1 1 .  3  Examples  

LE T P = 3 . 1 4 1 5 9 
LET A ( X , 3 )  =  S I N ( X ) * Y  +  1  

LET A$ = "ABC" 
LET A$ = B$ 

1 1 .  4  Se man ti cs 

The e x p r e s s i o n  is  e v a l u a t e d  ( s e e  8 )  and i t s  value is  a s s i g n e d  
to the v a r i a b l e  to the  l e f t  of the equals  s i g n .  

1 1 . S  E x c e p t i o n s  

A  s t r i n g  datum contains  too many characters  ( f a t a l ) .  
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1 2 .  CONTROL STATEMENTS 

1 2 , 1  General  D e s c r i p t i o n  

C o n t r o l  s tatements  a l l o w  for t n e i n t e r r u p t i o n  of the n o r m a l  
sequence  o f  e x e c u t i o n  o f  s t a t e m e n t s  by  c a u s i n g  e x e c u t i o n  to  
continue  at a s p e c i f i e d  l i n e ,  rather  than at the one with  the 
next  h igher  l i n e  number .  

The g o t o - s t a t e m e n t  

GO TO l ine-number  

a l l o w s  for an unconditional  t r a n s f e r .  

The i f - t h e n - s t a t e m e n t  

I F  expl  r e l  exp2  THBN l ine-number  

where "expl"  a n d ' 'e x p 2 "  are e x p r e s s i o n s  and  " r e l "  i s  a  r e l a t i o n ­  
a l  o p e r a t o r ,  a l l o w s  for a c o n d i t i o n a l  t r a n s f e r .  

The gosub  and return s t a t e m e n t s  

GO SUB l ine-number  
RETURN 

a l l o w  for subroutine  c a l l s .  

The o n - g o t o - s t a t e m e n t  

ON e x p r e s s i o n  GO TO l i n e - n u m b e r ,  . . .  ,  l i n e - n u m b e r  

a l l o w s  c o n t r o l  to be transferred  to  a  s e l e c t e d  l i n e .  

The s t o p - s t a t e m e n t  

STOP 

a l l o w s  for program  t e r m i n a t i o n .  

1 2 . 2  Syntax 

s i g n  

i g n  

gned 

1 .  g o t o - s t a t e m e n t  
2 .  i f - t h e n - s t a t e m e n t  

3 .  r e l a t i o n a l - e x p r e s s i o n  

4 .  re 1 at  ion  

5 .  e q u a l i t y - r e l a t i o n  
6 .  n o t - l e s s  
7 .  n o t - g r e a t e r  
8 .  n o t - e q u a l s  
9 .  g o s u b - s t a t e m e n t  

1 0 .  r e t u r n - s t a t e m e n t  
1 1 .  o n - g o t o - s t a t e m e n t  

=  GO s p a c e *  TO l i n e - n u m b e r  
=  I F  r e l a t i o n a l - e x p r e s s i o n  Ti fEN 

1 ine -number 
=  n u m e r i c - e x p r e s s i o n  r e l a t i o n  

n u m e r i c - e x p r e s s i o n  I  s t r i n g ­  
e x p r e s s i o n  e q u a l i t y - r e l a t i o n  
s t r i n g - e x p r e s s i o n  

=  e q u a l i t y - r e l a t i o n  I  l e s s - t h a n ­  
s ign  I  g r e a t e r - t h a n - s i g n  I  n o t ­  
l e s s  I  n o t - g r e a t e r  
e q u a l s - s i g n  I  n o t - e q u a l s  

=  g r e a t e r - t h a n - s i g n  e q u a l s - s i g n  
l e s s - t h a n - s i g n  e q u a l s - s i g n  

=  l e s s - t h a n - s i g n  g r e a t e r - t h a n - s i g n  
=  GO s p a c e *  SUB l ine-number  

RETURN 
= ON n u m e r i c - e x p r e s s i o n  GO s p a c e *  

TO l ine-number  (comma l i n e - n u m b e r ) *  
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1 .  

)  

STOP 

I F  X  >  Y + 8 3  then 2 0 0  
ON L+l  GO TO 3 0 0 , 4 0 0 , 5 0 0  

I f  the value of the r e l a t i o n a l - e x p r e s s i o n  in  an i f - t h e n - s t a t e ­  
ment  i s  t r u e ,  then execution  of  the program  s h a l l  continue  from 
the s p e c i f i e d  l ine-number ;  i f  the value  of  the r e l a t i o n a l - e x ­  
p r e s s i o n  is  f a l s e ,  then execution  s h a l l  be continued  in s e q u e n c e ,  
i . e .  w i t h  the s t a t e m e n t  on the line fol lowing  that  containing  
the i f - t h e n - s t a t e m e n t .  

The r e l a t i o n  " l e s s  than or equal  to" s h a l l  be denoted  by < = .  

S i m i l a r l y ,  " g r e a t e r  than or e q u a l  to" s h a l l  b e  denoted  by > = ,  

w h i l e  "not equal  to"  s h a l l  be  denoted by < > .  

The r e l a t i o n  of  e q u a l i t y  holds  between  two s t r i n g s  i f  and only 
i f  the two s t r i n g s  have the same length  and contain i d e n t i c a l  
sequences  o f  c h a r a c t e r s .  

The execution  of  the g o s u b - s t a t e m e n t  and the r e t u r n - s t a t e m e n t  
can be d e s c r i b e d  in terms o f  a  s t a c k  of l ine-numbers  ( b u t  may 
be implemented  in some o t h e r  f a s h i o n ) .  P r i o r  to execution  of  
the f i r s t  g o s u b - s t a t e m e n t  by the p r o g r a m ,  t h i s  s t a c k  i s  empty .  
Each t ime  a  g o s u b - s t a t e m e n t  i s  e x e c u t e d ,  the l ine-number  of 
the g o s u b - s t a t e m e n t  i s  p l a c e d  on top of the stack  and e x e c u t i o n  
of the program is  continued at t h e  line s p e c i f i e d  in the g o s u b ­  
s t a t e m e n t .  Each time  a  return-statement  i s  e x e c u t e d ,  the l i n e ­  
number on top of the s t a c k  i s  removed from the s t a c k  and e x e ­  
cution of the program i s  continued at the line f o l l o w i n g  the 
one w i t h  that  l ine-number .  

1 2 .  s t o p - s t a t e m e n t  

1 2 . 3  Examples  

GO TO 9 9 9  
I F  A$ < >  B$ THEN 5 5 0  

1 2 .  4  Seman ti cs 

A g o t o - s t a t e m e n t  i n d i c a t e s  that  execution  of the p r o g r am  i s  t o  
be continued  at the s p e c i f i e d  l i n e - n u m b e r .  

I t  i s  n o t  n e c e s s a r y  that equal  numbers of g o s u b - s t a t e m e n t s  and 
return-statements  be executed  before  termination  of  the  p r o g r a m .  

The e x p r e s s i o n  in an o n - g o t o - s t a t e m e n t  s h a l l  be  e v a l u a t e d  and 
rounded to  o b t a i n  an i n t e g e r ,  whose  value i s  then u sed  to s e l e c t  
a  l ine-number  from the l i s t  f o l l o w i n g  the  GOTO (the  l ine-numbers  
in the l i s t  are indexed from l e f t  to r i g h t ,  s t a r t i n g  w i t h  1 ) .  
E x e c u t i o n  of the program s h a l l  continue at the s tatement  w i t h  
the  s e l e c t e d  l ine-number .  

A l l  l ine -numbers  in c o n t r o l - s t a t e m e n t s  s h a l l  r e f e r  to l i n e s  in  
the  program .  

The s t o p - s t a t e m e n t  causes  t e r m i n a t i o n  of  the p r o g r a m .  

1 2 . 5  E x c e p t i o n s  

An attempt  i s  made to execute  a  return - statement  w i t h o u t  
having executed  a  c o r r e s p o n d i n g  g o s u b - s t a t e m e n t  ( f a t a l ) .  
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where "v"  i s  a  s imple  numeric  v a r i a b l e  and the " i n i t i a l - v a l u e " ,  
" l i m i t "  and " increment"  are numeric  e x p r e s s i o n s ;  the c l a u s e  
"STEP i n c r e m e n t "  i s  o p t i o n a l .  

1 3 . 2  Syntax 

= f o r - l i n e  for-body  
b l o c k  n e x t - l i n e  
l i n e - n u m b e r  f o r - s t a t e m e n t  e n d - o f ­  
l i n e  
l ine-number  n e x t - s t a t e m e n t  e n d ­  
o f - l i n e  

=  FOR c o n t r o l - v a r i a b l e  e q u a l s - s i g n  
i n i t i a l - v a l u e  TO l i m i t  (STEP 
i n c r e m e n t ) ?  

=  s i m p l e - n u m e r i c - v a r i a b l e  
n  ume ri  c -expre  s s i o n  
n u m e r i c - e x p r e s s  ion  
n u m e r i c - e x p r e s s i o n  
NEXT c o n t r o l - v a r i a b l e  

FOR I =  A  TO B STEP - 1  
NEXT I  

The i n t e g e r  o b t a i n e d  as the  value  o f  an e x p r e s s i o n  in an 
o n - g o t o - s t a t e m e n t  i s  l e s s  than one or g r e a t e r  than the 
number of  l ine-numbers  in the l i s t  ( f a t a l ) .  

5 .  f o r - s t a t e m e n t  

4 .  n e x t - l i n e  

1 .  f o r - b l o c k  
2 .  for-body  
3 .  f o r - l i n e  

General  D e s c r i p t i o n  

The f o r - s t a t e m e n t  and n e x t - s t a t e m e n t  p r o v i d e  for the  c o n s t r u c t ­  
ion o f  l o o p s .  The g e n e r a l  syntactic form of the for-statement  
and next-statement  is  

FOR v = i n i t i a l - v a l u e  TO l i m i t  STEP increment  
NEXT v 

The f o r - s t a t e m e n t  and the  n e x t - s t a t e m e n t  are  d e f i n e d  in con­  
j u n c t i o n  w i t h  e a c h  o t h e r .  The p h y s i c a l  sequence o f  s t a t e m e n t s  
b e g i n n i n g  w i t h  a  f o r - s t a t e m e n t  and c o n t i n u i n g  up t6 and in­  
c luding  the f i r s t  n e x t - s t a t e m e n t  with  the same c o n t r o l  v a r i a b l e  
i s  termed  a  " f o r - b l o c k " .  F o r - b l o c k s  can be p h y s i c a l l y  n e s t e d ,  
i . e .  one can contai� a n o t h e r ,  but they s h a l l  not b e  i n t e r l e a v e d ,  
i . e .  a  f o r - b l o c k  which contains  a  f o r - s t a t e m e n t  or a  n e x t ­  
s t a t e m e n t  s h a l l  contain  the e n t i r e  f o r - b l o c k  begun  or ended  by 
that  s  tat  e  men t . 

F u r t h e r m o r e ,  p h y s i c a l l y  n e s t e d  f o r - b l o c k s  s h a l l  not  u s e  the 
same control  v a r i a b l e .  

FOR AND NEXT STATEMENTS 

1 3 . 1  

6 .  c o n t r o l - v a r i a b l e  
7 .  i n i t i a l - v a l u e  
8 .  1  imi t 
9 .  increment  

1 0 .  n e x t - s t a t e m e n t  

1 3 .  3  Examples  

FOR I =  1  TO 1 0  
NEXT I 

1 3 .  

n  

n  

c e ,  

un  •  

. r  s  
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In  the absence  of a STEP clause  in a  f o r - s t a t e m e n t ,  the i n c r e ­  
ment i s  assumed to  be + l .  

The action  of the for- statement  and the n e x t - s t a t e m e n t  i s  de­  
fined  in terms o f  o t h e r  s t a t e m e n t s ,  as f o l l o w s :  

FOR v = i n i t i a l - v a l u e  TO l i m i t  STEP increment 
( b l o c k )  
NEXT v 

1 4  

1  

i s  e q u i v a l e n t  t o :  

LET ownl = l i m i t  
LET own2 = increment  
LET v = i n i t i a l - v a l u e  

l i n e l  I F  ( v - o w n l )  *  SGN (own2 )  >  0  THEN l i n e 2  
( b l o c k )  
LET v =  v + own 2 
GOTO l i n e l  

l i n e 2  REM continued  in sequence 

Here v i s  any s i m p l e - n u m e r i c - v a r i a b l e ,  ownl and own2 are va­ 
r i a b l e s  a s s o c i a t e d  with  the p a r t i cu l a r f o r - b l o c k  and not  ac­ 
c e s s i b l e  to the programmer ,  and l i n e l  and l i n e 2  are line-numbers  
a s s o c i a t e d  w i t h  the p a r t i c u l a r  for-block  and n o t  a c c e s s i b l e  to  
the programmer .  The v a r i a b l e s  ownl and own2 are d i s t i n c t  from 
s i m i l a r  v a r i a b l e s  a s s o c i a t e d  with  other  f o r - b l o c k s .  A  program  
s h a l l  not  t r a n s f e r  control  i n t o  a  for-body by any s t a t e m e n t  
other  than a return statement  ( s e e  1 2 ) .  

1 3 . 5  Exceptions  

None .  

1 3 . 6  Remarks 

Where ari thmetic  i s  approximate (as  with  decimal  fractions  in  a  
binary m a c h i n e ) ,  the loop w i l l  be  executed  w i t h i n  the  l i m i t s  of 
machine a r i t h m e t i c .  No presumptions  about approximate achieve­  
ment of the end t e s t  are made .  I t  i s  noted  that in m o s t  ordinary 
s i t u a t i o n s  where machine a r i t h m e t i c  i s  truncated  ( r a t h e r  than 
r o u n d e d ) ,  such  constructions  as 

FOR X = 0 TO 1 STEP 0 . 1  

w i l l  work as the u s e r  e x p e c t s ,  even though 0 . 1  i s  not  r e p r e s e n t ­  
able  exactly  in a binary m a c h i n e .  I f  this  i s  indeed the c a s e ,  
then the construction  

FOR X = 1 T O O  STEP - 0 . 1  

w i l l  probably  not  work as e x p e c t e d .  

As s p e c i f i e d  above ,  the value  of the c o n t r o l - v a r i a b l e  upon 
e x i t  from a for-block  v i a  i t s  n e x t - s t a t e m e n t  i s  the f i r s t  va­ 
lue n o t  u s e d ;  i f  e x i t  i s  v i a  a  c o n t r o l - s t a t e m e n t ,  the c o n t r o l ­  
v a r i a b l e  retains  the value i t  has when the c o n t r o l - s t a t e m e n t  
i s  e x e c u t e d .  

The variables  "ownl"  and "own2"  a s s o c i a t e d  with  a  for -b lock  are 
a s s i g n e d  values only upon entry to  the  f o r - b l o c k  through i t s  
f o r - s t a t e m e n t .  
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1 4 ,  PRINT STATEMENT 

1 4 , l  General  D e s c r i n t i o n  

The p r i n t - s t a t e m e n t  i s  d e s i g n e d  for generation  o f  t a b u l a r  o u t ­  
p u t  in  a  c o n s i s t e n t  format .  

The general  s y n t a c t i c  form of  the p r i n t - s t a t e m e n t  1 s  

PRINT  i  tern p i tern p . . .  p  i  tern 

where each  i t e m  i s  an e x p r e s s i o n ,  a  t a b - c a l l ,  or n u l l ,  and 
each  ounctuation mark p i s  e i t h e r  a  comma or a s e m i - c o l o n .  

1 4 .  2  �nta� 

1 .  p r i n t - s t a t e m e n t  
2  .  p r i n t - l i s t  =  

3 .  p r i n t - i  tern = 

4 .  tab-  cal  1  =  

5 .  p r i n t - s e p a r a t o r  =  

1 4 . 3  Ex amn Le s 

P R I N T  p r i n t - l i s t ?  
( p r i n t - i t e m ?  p r i n t - s e p a r a t o r ) *  
p r i n t - i t e m ?  
e x p r e s s i o n  I  t a b - c a l l  
TAB l e f t - p a r e n t h e s i s  n u m e r i c - e x p r e s ­  
s i o n  r i g h t - p a r e n t h e s i s  
comma I s e m i c o l o n  

ers  
0  

a  

of 

ary 

n t -  

re 

PRINT  X  

PRINT X ;  ( Y + Z ) / 2  
PRINT  
PRINT  TAB ( 1 0 )  ;  A $ ;  " I S  D O N E . "  

1 4 .  4  Semantics  

The execution  o f  a  p r i n t - s t a t e m e n t  generates  a  s t r i n g  o f  char­  
acters  for t r a n s m i s s i o n  to an e x t e r n a l  d e v i c e .  This  s t r i n g  o f  
characters  i s  determined  by the s u c c e s s i v e  e v a l u a t i o n  of  each  
p r i n t - i t e m  and p r i n t - s e p a r a t o r  in  the p r i n t - l i s t .  

Numeric-express ions  s h a l l  be evaluated  to produce a  s t r i n g  of 
character s  c o n s i s t i n g  o f  a  leading  space i f  the number i s  p o ­  
s i t i v e  or a leading  m i n u s - s i g n  i f  the number i s  negative  f o l ­  
lowed by the decimal  representation  of the abso lute  value of 
the number and a t r a i l i n g  s p a c e .  The p o s s i b l e  formats for the 
decimal  representation  of a number are the same as those  des ­  
c r i b e d  for numeric-constants  in 6  and are u sed  as f o l l o w s .  

Each implementation  s h a l l  define two q u a n t i t i e s ,  a  s i g n i f i c an c e ­  
width  d  t o  control  the number of s i g n i f i c a n t  decimal  d i g i t s  
p r i n t e d  in  numeric  r e p r e s e n t a t i o n s ,  and an exrad-width  e  to  con­ 
tro l  the number o f  d i g i t s  p r i n t e d  in  the exrad component of a 
numeric  r e p r e s e n t a t i o n .  The value of d s h a l l  b e  at l e a s t  s i x  
and the value of e  s h a l l  be  at l e a s t  two .  

Each number that  can be r e p r e s e n t e d  e x a c t l y  as an i n t e g e r  with  
d  or fewer decimal  d i g i t s  is  output u s i n g  the i m p l i c i t  p o i n t  
u n s c a l e d  r e p r e s e n t a t i o n .  

A l l  o t h e r  numbers s h a l l  be output using  e i t h e r  e x p l i c i t  p o i n t  
u n s c a l e d  n o t a t i o n  or e x p l i c i t  p o i n t  s c a l e d  n o t a t i o n .  Numbers 
which  can be represented  w i t h  d  or  fewer d i g i t s  in the u n s c a l e d  
format no  l e s s  accurately than they can be represented  in  the 
s c a l e d  format s h a l l  b e  output us ing  the unscaled  format .  For  
example ,  i f  d  =  6 ,  then l O A ( - 6 )  i s  output as . 0 0 0 0 0 1  and 

PRINT  "X  EQUALS" ,  1 0  

PR INT  X ,  Y  

PRINT  ,  ,  , X  
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l O A ( - 7 )  i s  output as 1 . E - 7 .  

Numbers r e p r e s e n t e d  in the  e x p l i c i t  p  o  i  n  t  u n s c a l e d  notation  s h a l l  
be output w i t h  up to d s i g n i f i c a n t  d e c i m a l  d i g i t s  and a f u l l ­  
s t o p ;  t r a i l i n g  z e r o e s  in the f r a c t i o n a l  p a r t  may be  o m i t t e d .  
A  number with  magnitude l e s s  than 1 s h a l l  be  r e p r e s e n t e d  w i t h  
no  d i g i t s  to  the l eft  of the f u l l - s t o p .  This form requires  up 
to d + 3  characters  counting the s i g n ,  the f u l l - s t o p  and the 
t r a i l i n g  s p a c e .  

Numbers r e p r e s e n t e d  in the e x p l i c i t  p o i n t  s c a l e d  n o t a t i o n  s h a l l  
be output in the format 

s i g n i f i c a n d  E  s i g n  integer  

where the value x  of  the s i g n i f i c a n d  i s  in  the range 1 < =  x <  1 0  
and i s  to be  r epresented  w i t h  e x a c t l y  d  d i g i t s  of  p r e c i s i o n ,  and 
where the exrad  component has  one t o e  d i g i t s .  T r a i l i n g  z e r o e s  
may be  o m i t t e d  in  the fractional  p a r t  of  the s i g n i f i c a n d  and 
leading  zeroes  may be omitted  from the e x r a d .  This form re­  
quires  up to d + e + S  characters  counting the two s i g n s ,  the f u l l ­  
s t o p ,  the "E" and a t r a i l i n g  s p a c e .  

S t r i n g - e x p r e s s i o n s  s h a l l  be eva luated  to generate  a  s t r i n g  of  
c h a r a c t e r s .  

The evaluation  of the s e m i c o l o n  s e p a r a t o r  s h a l l  generate  the 
n u l l  s t r i n g ,  i . e .  a  s t r i n g  of z e r o  l ength .  

The evaluat ion  of a t a b - c a l l  o r  a  comma s e p a r a t o r  depends  upon 
the s t r i n g  o f  characters  already g e n e r a t e d  by the current or 
previous  p r i n t - s t a t e m e n t s .  The "current  l i n e "  i s  the ( p o s s i b l y  
empty)  s t r i n g  of  characters  generated  s i n c e  the l a s t  e n d - o f ­  
line  was g e n e r a t e d .  The "margin"  i s  the number of c h a r a c t e r s ,  
e x c l u d i n g  the end -of - l ine  c h a r a c t e r ,  that  can be output on one 
l ine  and i s  defined  by the i m p l e m e n t a t i o n .  The "columnar p o s i ­  
tion"  o f  the current line  i s  the print  p o s i t i o n  that  w i l l  be 
o c c u p i e d  by the next  character  output to that  l i n e ;  p r i n t  p o s i ­  
tions  are numbered  consecutively  from the l e f t ,  s t a r t i n g  w i t h  
p o s i t i o n  o n e .  

Each  p r i n t - l i n e  i s  d ivided  i n t o  a  fixed number of  p r i n t  z o n e s ,  
where the number of  zones  and the length  of  each  zone i s  im ­  
p l e m e n t a t i o n  d e f i n e d .  A l l  p r i n t  z o n e s ,  except  p o s s i b l y  the l a s t  
one on a l i n e ,  s h a l l  have the same l e n g t h .  This length  s h a l l  
be at l e a s t  d+e+6  characters  in order  to accomodate  the p r i n t ­  
ing of numbers in  e x p l i c i t  point  s c a l e d  n o t a t i o n  as d e s -  
c r i b e d  above and to a l low  the comma s e p a r a t o r  to move the p r i n t ­  
ing  mechanism  to  the next zone as d e s c r i b e d  b e l o w .  

The pu�pose  of  the t a b - c a l l  i s  to s e t  the columnar p o s i t i o n  of 
the  current l ine  to the s p e c i f i e d  value p r i o r  to  p r i n t i n g  the  
next  p r i n t - i t e m .  More p r e c i s e l y ,  the argument of the t a b - c a l l  
i s  e v a l u a t e d  and rounded to  the n e a r e s t  i n t e g e r  n  .  I f  n  i s  l e s s  
than one ,  an e x c e p t i o n  o c c u r s .  I f  n  is  g r e a t e r  than the marg in  
m ,  then n i s  reduced  by an i n t e g r a l  multip le  of  m  s o  that  i t  
i s  in the range 1 < =  n < =  m ;  i . e .  n  i s  s e t  equal  to 

1  

1  

1 5  

1  
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n  -  m  *  I N T  ( ( n - 1 ) / m ) .  

I f  the columnar p o s i t i o n  of the current  l ine  i s  l e s s  than or 
equal t o n ,  then  spaces  are g e n e r a t e d ,  i f  n e c e s s a r y ,  to s e t  the  
columnar p o s i t i o n  t o n ;  if  the columnar  p o s i t i o n  of the  current  
l ine  i s  g r e a t e r  than n ,  then an e n d - o f - l i n e  i s  generated  f o l l o w ­  
ed by enough s p a c e s  to  s e t  the columnar p o s i t i o n  of  the new cur­  
rent l i n e  t o n .  

The e v a l u a t i o n  of the  comma-separator  generates  one or more 
s p a c e s  to s e t  the columnar p o s i t i o n  t o  the beginning  of  the 
next  p r i n t  z o n e ,  unle s s  the current  p r i n t  zone i s  the l a s t  on 
the l i n e ,  in w h i c h  case  an e n d - o f - l i n e  i s  g e n e r a t e d .  

I f  the p r i n t  l i s t  does  n o t  end in a p r i n t - s e p a r a t o r ,  then an 
e n d - o f - l i n e  i s  generated  and added to t h e  characters  generated  
by the evaluation  of  the  p r i n t - l i s t .  

I f  the e v a l u a t i o n  o f  any p r i n t - i t e m  in a p r i n t - l i s t  would  cause  
the length  o f  a  nonempty l i n e  to e x c e e d  the m a r g i n ,  then an 
e n d - o f - l i n e  i s  g e n e r a t e d  p r i o r  to the characters  g enerated  by 
that  p r i n t - i t e m .  S u b s e q u e n t l y ,  i f  the e v a l u a t i o n  of  a  p r i n t -  
i  t  e  m  gene r ate s a s tr in g who s  e  1  en g th i s gr e ate r th an the mar - 
g i n ,  then e n d - o f - l i n e s  are i n s e r t e d  after  every m characters  
in  the s t r i n g ,  where  m i s  the margin  v a l u e .  

1 4 . 5  Exceptions  

The evaluation  of  a  t a b - c a l l  argument generates  a  value l e s s  
than one ( n o n f a t a l :  the recommended recovery procedure  is  t o  
supply  one and c o n t i n u e ) .  

1 4 . 6  Remarks 

The comma-separator  allows  the  programmer  t o  t a b u l a t e  the p r i n t ­  
ing  mechanism  to fixed  tab s e t t i n g s  at the end  o f  each p r i n t  
z o n e .  

A  completely  empty p r i n t - l i s t  w i l l  generate  an e n d - o f - l i n e ,  
thereby  completing  the current  line  of  o u t p u t .  I f  this  l i n e  
conta ined  n o  c h a r a c t e r s ,  then a b l a n k  line  r e s u l t s .  

A  p r i n t  l ine  on a typical  terminal  m i g h t  be d i v i d e d  i n t o  five  
p r i n t  zones  o f  f ifteen  p r i n t  p o s i t i o n s  e a c h .  

1 5 .  INPUT STATEMENT 

1 5 . 1  General  D e s c r i n t i o n  

I n � u t - s t a t e m e n t s  provide  for u s e r  i n t e r a c t i o n  w i t h  a  running 
program  by allowing  v a r i a b l e s  to be  a s s i g n e d  values  that  are 
s u p p l i e d  by a u s e r .  The i n p u t - s t a t e m e n t  enables  the entry of 
mixed  s t r i n g  and numeric  d a t a ,  w i th  d a t a  items  b e i n g  s e p a r a t ­  
e d  by commas .  The genera l  s y n t a c t i c  form of  the i n p u t - s t a t e ­  
men t i s  

INPUT v a r i a b l e ,  . . .  ,  variable  
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1 5 . 2  Syntax 

1 .  input-statement  
2 .  v a r i a b l e - l i s t  
3 .  input-prompt 
4 .  input-reply  
5 .  i n p u t - l i s t  
6 .  padded-datum 
7 .  datum 

1 5 .  3  Ex amp 1 es  

INPUT X 

3 . 1 4 1 5 9  

INPUT  v a r i a b l e - l i s t  
=  variable  (comma v a r i a b l e ) *  
=  [ i m p l e m e n t a t i o n - d e f i n e d ]  
=  i n p u t - l i s t  e n d - o f - l i n e  
=  uadded-datum (comma p a d d e d - d a t u m ) *  
=  s p a c e *  datum s p a ce " 
= q u o t e d - s t r i n g /  unquot ed-st r ing  

INPUT A ,  B ,  C  

2 5 , 0 , - 1 5  

1 5  

1 6 .  

16 

16  

1 6  

16 

15  .  4  Seman t i cs 

An input-statement  causes  the v a r i a b l e s  in  the v a r i a b l e - l i s t  
to be a s s i g n e d ,  in  o r d e r ,  values  from the i n p u t - r e p l y .  In  the 
i n t e r a c t i v e  mode ,  the u s e r  of the program  i s  informed  o f  the 
need  to supply data  by the  output o f  an input-prompt .  In b a t c h  
m o d e ,  the input-reply  i s  requested  from the external  source  
by an implementation-defined  m e a n s .  Execution  of  the program 
i s  suspended  until  a  v a l i d  input-reply  has been  s u p p l i e d .  

The type of each  datum in the input-reply  s h a l l  correspond  to 
the type of the variable  to which  i t  i s  to be a s s i g n e d ;  i . e . ,  
numeric-constants  s h a l l  be s u p p l i e d  as input for  numeric­  
v a r i a b l e s ,  and e i t h e r  q u o t e d - s t r i n g s  o r  unquoted-strings  s h a l l  
be s u p p l i e d  as input  for  s t r i n g - v a r i a b l e s .  I f  the response  to  
input  for a s t r i n g - v a r i a b l e  i s  an u n q u o t e d - s t r i n g ,  l e a d i n g  
and t r a i l i n g  s p a c e s  s h a l l  be ignored  ( s e e  4 ) .  

I f  the evaluation  of a numeric  datum causes  an underflow ,  then 
i t s  value s h a l l  be r e p l a c e d  by z e r o .  

S u b s c r i p t  e x p r e s s i o n s  in the v a r i a b l e - l i s t  are e v a l u a t e d  after  
values  have been  a s s i g n e d  to the v a r i a b l e s  p r e c e d i n g  them 
( i . e .  to  the l e f t  of them)  in  the v a r i a b l e - l i s t .  

No assignment  of values  in  the  input-reply  s h a l l  take p l a c e  un­ 
t i l  the input-reply  has b e e n  v a l i d a t e d  w i t h  r e s p e c t  to the type 
o f  each datum,  the number of input i  t e rn s ,  and the al low ab le 
range for each  datum.  

1 5  .. 5 Exceptions  

-  The type of datum does not  match the type of  the v a r i a b l e  to  
which  i t  i s  to  be a s s i g n e d  ( n o n f a t a l ,  the recommended recov­  
ery procedure  i s  to  request  that  the input-reply  be r e - s u p ­  
p l i e d ) .  

-  There i s  i n s u f f i c i e n t  data  in the i n p u t - l i s t  (nonfatal ,  the 
recommended recovery procedure  i s  to  request  that  the  i n p u t ­  
reply be r e s u p p l i e d ) .  

-  There i s  t o o  much d a t a  in the i n p u t - l i s t  ( n o n f a t a l ,  the r e ­  
commended recovery 9rocedure  is  to request  that  the i n p u t ­  
reply  be r e s u p p l i e d ) .  

I�PUT X ,  A $ ,  Y ( 2 )  
2 , S \1. I T H , - 3  
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The evaluation  of  a  numeric  datum causes  an overflow  ( n o n ­  
f a t a l ,  the recommended recovery  procedure  is  to r e q u e s t  that  
the input-rep ly  be r e s u p p l i e d ) .  

-  A  s t r i n g  datum contains  too  many characters  ( n o n f a t a l ,  the 
recommended recovery  procedure  is  to  request  that the input ­  
reply be r e s u p p l i e d ) .  

1 5 .  6  Remarks 

This  Standard  does  n o t  require an implementation  to perform  
any e d i t i n g  of  the i n p u t - r e p l y ,  though such  e d i t i n g  may be p e r ­  
formed by the operating  environment .  

I t  i s  recommended that the input-prompt c o n s i s t s  o f  a  q u e s t i o n ­  
mark fol lowed  by a s i n g  le s p a c e .  

This  Standard  does  n o t  require  an implementation  to  output the 
i n p u t - r e p l y .  

I t  i s  recommended that  implementations  report  an underflow as 
an exception  and a l l o w  the input-reply  to  be r e s u p p l i e d .  

1 6 .  READ A.°I\JD RESTORE STATEMENTS 

1 6 . 1  General  De scription  

The read-statement  provides  for the a s s ignment  of values  t o  
v a r i a b l e s  from a sequence  of data  created  from d a t a - s t a t e m e n t s  
( s e e  1 7 ) .  The r e s t o r e - s t a t e m e n t  allows  the d a t a  in  the program 
to be r e r e a d .  The g e n e r a l  s y n t a c t i c  forms of  the read  and re­  
s t o r e  s tatements  are 

READ v a r i a b l e ,  . . .  ,  v a r i a b l e  
RESTORE 

1 6 . 2  Syntax 

1 .  r e a d - s t a t e m e n t  
2 .  r e s t o r e - s t a t e m e n t  

=  READ v a r i a b l e - l i s t  
=  RESTORE 

e  

1 6 .  3  Examples 

READ X ,  Y ,  Z  

1 6 .  4  Seman ti  cs 

The r e a d - s t a t e m e n t  causes  v a r i a b l e s  in the v a r i a b l e - l i s t  to  be 
a s s i g n e d  v a l u e s ,  in o r d e r ,  from the sequence  of data  ( s e e  1 7 ) .  
A  conceptual  p o i n t e r  i s  a s s o c i a t e d  w i t h  the data  s e q u e n c e .  At 
the i n i t i a t i o n  of  execution  of  a  p r o g r a m ,  this  p o i n t e r  p o i n t s  
to the first  datum in  the data  s e q u e n c e .  Each time a r e a d - s t a t e ­  
ment i s  e x e c u t e d ,  each  v a r i a b l e  in the v a r i a b l e - l i s t  in s e ­  
quence i s  a s s i g n e d  the value of  the datum i n d i c a t e d  by the p o i n t ­  
e r  and the p o i n t e r  i s  advanced to p o i n t  beyond that  datum.  

The r e s t o r e - s t a t e m e n t  r e s e t s  the p o i n t e r  for  the d a t a  sequence 
t o  the beginning  of the s e q u e n c e ,  s o  that t h e  next r e a d - s t a t e ­  
ment executed  w i l l  read  data  from the beg inning  o f  the sequence  
once a g a i n .  

READ X ( l ) ,  A $ ,  C  
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The type of  a  datum in the data  sequence  s h a l l  correspond  to 
the type o f  the variable  to which  i t  i s  t o  be a s s i g n e d ;  i . e . ,  
numeric-variables  require unquoted-strings  which are numeric­  
constants  as data  and s t r i n g - v a r i a b l e s  require  q u o t e d - s t r i n g s  
or  unquoted-strings  as d a t a .  An  unquoted-string  which i s  a  
v a l i d  numeric r e p r e s e n t a t i o n  may be a s s i g n e d  to e i t h e r  a  s t r i n g ­  
v a r i a b l e  or a numeric-variable  by a r e a d - s t a t e m e n t .  

I f  the e v a l u a t i o n  of a numeric  datum causes  an underflow ,  then 
i t s  value s h a l l  be r e p l a c e d  by z e r o .  

S u b s c r i p t  e x p r e s s i o n s  in  the v a r i a b l e - l i s t  are e v a l u a t e d  a f t e r  
va lues  have been  assigned  to  the  v a r i a b l e s  preceding  them ( i . e .  
to  the l eft  of them)  in the l i s t .  

1 6 . 5  Exceptions  

The v a r i a b l e - l i s t  in a read-statement  requires  more data  than 
are n r e s e n t  in the remainder of the data-sequence  ( f a t a l ) .  

An  attempt i s  made to assign  a  s t r i n g  datum to  a  numeric  
v a r i a b l e  ( f a t a l ) .  

The evaluation  of a numeric  datum causes an overflow (non­  
f a t a l ,  the recommended recovery procedure i s  to supply ma­ 
chine infinity  w i t h  the appropriate s i g n  and c o n t i n u e ) .  

-  A  s t r i n g  datum contains  t o o  many characters  ( f a t a l ) .  

1 6 .  6  Remarks 

I t  i s  recommended that  implementations  report  an underflow as 
e x c e p t i o n  and continue .  

1 7 .  DATA STATEMENT 

1 7 . 1  General  D e s c r i p t i o n  

The d a t a - s t a t e m e n t  provides  for the creation  of a sequence of 
representations  for data e lements  for  use by the r e a d - s t a t e m e n t .  
The general  s y n t a c t i c  form of  the data - statement  i s  

DATA datum ,  . . .  ,  datum 

where  each datum i s  e i t h e r  a  n um e r i c  c o n s t a n t ,  a  s t r i n g - c o n s t a n t  
or an unquoted s t r i n g .  

1 7 .  2  Syn tax 

1 .  d a t a - s t a t e m e n t  
2 .  d a t a - l i s t  

1 7 . 3  E x am p l e s  

DATA 3 . 1 4 1 5 9 ,  P I ,  5 E - 1 0 ,  

1 7 . 4  Semantics  

Data  from the t o t a l i t y  o f  data - statements  in the program  are 
c o l l e c t e d  into  a  s i n g l e  data  s e q u e n c e .  The order  in which  data  
appear textually  in the t o t a l i t y  of a l l  data - statements  deter ­  
mines  the order of the data  in the data  sequence .  

l  'i  

1 8 .  

H  

1 8  

1 8  

1 8  

1 1  1 1  

'  

= DATA d a t a - l i s t  
datum (comma d a t u m ) *  
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g -  

I f  the execution  of a program  reaches  a  line  c o n t a i n i n g  a  
d a t a - s t a t e m e n t ,  then  it  s h a l l  p r o c e e d  to the  next  l ine  w i t h  
no  o t h e r  e f f e c t .  

1  7 .  5  Exceptions  

N o n e .  

1 8 .  ARRAY DECLARATIONS 

n 

1 8 . 1  General  D e s c r i p t i o n  

The d imens ion-statement  i s  u sed  to reserve space for  a r r a y s .  
U n l e s s  d e c l a r e d  o t h e r w i s e ,  a l l  array s u b s c r i p t s  s h a l l  have a 
lower  bound of  z e r o  and an upper bound of  t e n .  Thus the  default  
space  a l l o c a t i o n  reserves  space  for 1 1  e l ements  in one-dimen­  
s i o n a l  arrays and 1 2 1  e lements  in two-dimensional  a r r a y s .  By 
use of a d i m e n s i o n - s t a t e m e n t ,  the s u b s c r i p t ( s )  of an array may 
be d e c l a r e d  to have an upper bound other  than t e n .  By use of 
an o p t i o n - s t a t e m e n t ,  the s u b s c r i p t s  o f  a l l  arrays may be de­ 
c l a r e d  t o  have a lower bound of  one .  

The g e n e r a l  syntactic  form of the dimension-st�tement  is  

DIM d e c l a r a t i o n ,  . . .  ,  declaration  

where each  dec laration  has the form 

l e t t e r  ( i n t e g e r )  
o r  l e t t e r  ( i n t e g e r ,  i n t e g e r )  

The g e n e r a l  syntactic  form of the option-statement  i s  

OPTION BASE n 

where n  i s  e i t h e r  O  or 1 .  

1 8 .  2  Syn tax 

DIM array d e c l a r a t i o n  
(comma a r r a y - d e c l a r a t i o n ) *  

=  numeric-array-name l e f t - p a r e n t h e s i s  
bounds  r i g h t - p a r e n t h e s i s  
i n t e g e r  (comma i n t e g e r ) ?  

=  OPTION BASE ( 0 / 1 )  

2 .  a r r a y - d e c l a r a t i o n  

1 .  d i m e n s i o n - s t a t e m e n t  

3 .  bounds 
4 .  o p t i o n - s t a t e m e n t  

1 8 . 3  Exam� 

DIM  A  ( 6 ) ,  B ( l O  , 1 0 )  

1 8 .  4  Semantics  

Each array-declaration  occurring in a dimension-statement  de­ 
c l a r e s  the  array named  to b e  e i t h e r  one or two dimensional  ac­ 
cording  to w h e t h e r  one or two bounds are l i s t e d  for the array .  
In  a d d i t i o n ,  the bounds specify  the maximum values  that  sub­  
s c r i p t  e x p r e s s i o n s  for  the array can have .  

The d e c l a r a t i o n  for  an array ,  i f  p r e s e n t  at a l l ,  s h a l l  occur in  
a  lower  numbered l i n e  than any reference  to  an e l e m e n t  of that 

t  ,  

nt 
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array .  Arrays t h a t  are not  d e c l a r e d  in  any d i m e n s i o n - s t a t e m e n t  
are d e c l a r e d  i m p l i c i t l y  to  be  one or two dimensional  according  
to t h e i r  use in the p r o g r a m ,  and to  have s u b s c r i p t s  w i t h  a  
maximum value of ten (see  7 ) .  

The o p t i o n - s t a t e m e n t  d e c l a r e s  the minimum value for a l l  array 
s u b s c r i p t s ;  i f  no option-statement  occurs in a p r o g r a m ,  th i s  L  

minimum i s  z e r o .  An  o p t i o n - s t a t e m e n t ,  i f  p r e s e n t  at a l l ,  must  
occur  in a lower  numbered line  than any dimension-statement  or 
any reference  to an element  of  an array .  I f  an  o p t i o n - s t a t e m e n t  L  

s p e c i f i e s  that  the lower bound for array s u b s c r i p t s  i s  o n e ,  then 
no  d i m e n s i o n - s t a t e m e n t  in the program may s p e c i f y  an upper bound 
o f  z e r o .  A  program may contain at m o s t  one o p t i o n - s t a t e m e n t .  

I f  the execution  of a program reaches  a  l ine  containing  a  d i ­  
m e n s i o n - s t a t e m e n t  or an option-statement ,  then it  s h a l l  pro-  
ceed to the next line w i t h  no o t h e r  e f f e c t .  

An  array can b e  e x p l i c i t l y  dimensioned  only o n c e .  

1 8 .  5  Exceptions  

None .  

1 9 .  REMARK STATEMENT 

1 9 . 1  Genet�l  D e s c r i p t i o n  

The remark-statement  allows  program annotation .  

1 9 . 2  �ntax 

1 .  remark- s tatement  RE�! remark-string  

1 9 .  3  Examples  

REM FINAL CHECK 

1 9 . 4  Semantics  

I f  the e x e c u t i o n  of a program reaches  a  line containing a  
r e m a r k - s t a t e m e n t ,  then i t  s h a l l  p r o c e e d  to the  next line w i t h  
no  other  e f f e c t .  

1 9 .  5  E x c e p t i o n s  

N o n e .  

2 0 .  RANDOMIZE STATEMENT 

2 0 . 1  General  D e s c r i p t i o n  

The r a n d o m i z e - s t a t e m e n t  overrides  the implementation-predefined  
sequence  of pseudo-random  numbers as values  for the R.ND func­ 
t i o n ,  a l lowing  d ifferent  (and unpredictable )  s equences  each 
time a given program i s  e x e c u t e d .  

2 0 . 2  Syntax 

1 .  randomize - statement  

2  0 .  3  Ex amp 1 es  

RANDOM! ZE 

= RANDOM! ZE 



n 

d 

l 
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2 0 .  4  Seman ti cs 
Execution  of the randomize-statement  s h a l l  generate a  new un­ 
p r e d i c t a b l e  s t a r t i n g  point  for the l i s t  o f  pseudo-random num­ 
bers  used by the ��D function ( s e e  9 ) .  

2 0 . 5  Exceptions  

N o n e .  

2  0  .  6  Rem arks 
In the case of implementations  which do not  have access  to a  
randomizing  device  such as a real-time  c l o c k ,  the randomize­  
s tatement  may be implemented by means o f  an i n t e r a c t i o n  w i t h  
the u s e r .  
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NAME G RA P H I C  I  

Space 

Exclamation-mark  I  

Quotation-mark  I I  

Number-sign  #  

D o l l a r - s i g n  $  

P e r c e n t - s i g n  x  

Ampersand &  

Apostrophe I  

Left-parenthesi s  (  

R i g h t - p a r e n t h e s i s  )  

A s t e r i s k  *  
P l u s - s i g n  +  

Comma , 

M i n u s - s i g n  -  

F u l l - s t o p  .  

S o l i d u s  I  

D i g i t s  0  -  9  

Colon  :  

Semi-co lon  ;  

L e s s - t h a n - s i g n  <  

E q u a l s - s i g n  =  

G r e a t e r - t h a n - s i g n  >  

Question-mark  ?  

L e t t e r s  A  -  z  

Circumflex-accent  �  

Underline - 

TABLE 1 
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b.  0 0 0 

b, 0 0 1 

0 1 1 

1 0 0 

1 

1 

1 

1 

b, 0 1 0 1 0 1 0 1 

* J 

5 E 

7 6 

L 

K 

M 

3 4 5 

2 B 

? 0 

6 F V 

3 C 

7 G W 

, 

> N 

4 D 

< 

1 A 

8 H X 

9 I Y 

• 

) 

I 

I I  

,  

# 

+ 

0 1  2  
b, b, b, b. 

0 0 0 0 0 

0 0 0 1 1 

0 0 1 0 2 

0 0 1 1 3 

0 1 0 0 4 

0 1 0 1 5 

0 1 1 0 6 

0 1 1 1 7 

1 0 0 0 8 

1 0 0 1 9 

1 0 1 0 1 0  

1  0  1  1  1 1  

1  1  0  0  1 2  

1  1  0  1  1 3  

1  1  1  0  1 4  

1  1  1  1  1 5  

TABLE 2 

N O T E :  In the 7 - b i t  a n d  i n  the  8 - b i t  code t a b l e s  two c h a r a c t e r s  

are  a l l o c a t e d  to p a s .  2 / 4 ,  n a m e l y  $  a n d  1:1 .  In a n y  v e r s i o n  

o f  the  c o d e s  a  s i n g l e  c h a r a c t e r  i s  t o  be a l l o c a t e d  to t h i s  
p o s i t i o n .  The c h a r a c t e r  of  the  7 - b i t  or o f  t h e  8 - b i t  c o d e d  

c h a r a c t e r  s e t ,  w h i c h  c o r r e s p o n d s  to the c h a r a c t e r  $  o f  t h e  

M i n i m a l  BASIC c h a r a c t e r  s e t  i s  e i t h e r  $  or 1:1 ( ll  i n  the 

I n t e r n a t i o n a l  R e f e r e n c e  V e r s i o n ) .  

The same a p p l i e s  to p a s .  2 / 3  for the  c h a r a c t e r s £  a n d # ,  

the  l a t t e r  b e i n g  t h e  c h a r a c t e r  o f  the  I n t e r n a t i o n a l  R e f e r ­  
ence V e r s i o n .  
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APPENDIX  1  

Organization  of the Standard 

This  Standard  i s  organized  into  a  number of  s e c t i o n s ,  each of  which  
covers a p a r t i c u l a r  feature of BASIC .  S e c t i o n s  4  t o  2 0  are divided  
into  s u b - s e c t i o n s ,  as f o l l o w s .  

S u b - s e c t i o n  1 .  General  Description  

This  s u b - s e c t i o n  b r i e f l y  d e s c r i b e s  the features of  B A S I C  to be t r e a t ­  
e d  and indicates  the  general  s y n t a c t i c  form of these  features .  

S u b - s e c t i o n  2 .  Syntax 

The exact  syntax o f  features  of  the language i s  d e s c r i b e d  in a modi­  
f ied  context-free  grammar or Backus-Naur Form .  The d e t a i l s  of  this  
method  o f  syntax s p e c i f i c a t i o n  are d e s c r i b e d  in Appendix 2 .  

In  order  to  keep the syntax reasonably  s imple  the syntax  s p e c i f i c a ­  
t ion  w i l l  allow  i t  to  d e s c r i b e  some constructions  w h i c h ,  s t r i c t l y  
s p e a k i n g ,  are n o t  l e g a l  according  to  this  S t a n d a r d ,  e . g .  i t  w i l l  
allow the generation  of the statement  

1 0 0  LET X = A ( l )  +  A ( l , 2 )  

in which the array A occurs with  differing  numbers of  s u b s c r i p t s .  
Rather than ruling such constructions  out by a more compl icated  syn­  
t a x ,  thi s  Standard  s h a l l  i n s t e a d  rule them out in the s e m a n t i c s .  

S u b - s e c t i o n  3 .  Examples 

A s h o r t  l i s t  of v a l i d  examples  that  can be  generated  by certain  of 
the syntax  equations  in s u b - s e c t i o n  2  i s  given .  

S u b - s e c t i o n  4 .  S emantics  

The s e m a n t i c  rules  in  this  Standard  serve  two p u r p o s e s .  F i r s t ,  they 
rule out certain  constructions  which are p e r m i t t e d  by the s y n t a x ,  
but  which  have no v a l i d  meaning according to this  Standard .  S e c o n d ,  
they a s s ign  a  meaning to the remaining c o n s t r u c t i o n s .  

S u b - s e c t i o n  5 .  Exceptions  

An exception  occurs  when an implementation r e c o g n i z e s  that a  program  
may n o t  perform  or  i s  not  performing in accordance with  this  Standard .  
All  exceptions  d e s c r i b e d  in this s e c t i o n  s h a l l  be reported  unless  
some mechanism i s  provided  in an enhancement to this  S t an d a r d  that  
has been invoked by the user  to handle e x c e p t i o n s .  

Where i n d i c a t e d ,  certain  exceptions  may be handled  by the s p e c i f i e d  
p r o c e d u r e s ;  i f  no procedure  i s  g iven ,  or i f  r e s t r i c t i o n s  imposed by 
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the hardware or the operating environment make i t  i m p o s s i b l e  to 
follow the given procedures ,  then the exception must be  h an d l e d  by 
terminating the program.  Enhancements to this Standard may de scr ibe  
mechanisms for controlling  the manner in which exceptions are re­ 
ported  and handled ,  but no such mechanisms are s p e c i f i e d  in this 
Standard.  

This Standard does not  specify an order in which exceptions  s h a l l  
be  detected or p r o c e s s e d .  

Sub-section  6 .  Remarks 

This sub-section  contains remarks which point out certain features 
of this Standard as w e l l  as remarks which make recommendations con­ 
cerning the implementation of a BASIC language processor  in an oper­ 
ating environment.  
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APPENDIX  2  

Method  of Syntax S p e c i f i c a t i o n  

The syn t a x ,  through a s e r i e s  of  rewriting  rules  known as "product­  
i o n s " ,  defines  s y n t a c t i c  o b j e c t s  of various  t y p e s ,  such  as "program" 
or  " e x p r e s s i o n " ,  and d e s c r i b e s  which  s t r i n g s  of symbols  are o b j e c t s  
of  these  types .  

In  the s y n t a x ,  upper-case  l e t t e r s ,  d i g i t s ,  and ( p o s s i b l y  hyphenated)  
lower-case  words are used  as "metanames" ,  i . e .  as names o f  s y n t a c t i c  
o b j e c t s .  M o s t  of these  metanames are defined  by rewriting  rules  in 
terms of other  metanames .  In order  that this  p r o c e s s  t e r m i n a t e ,  cer­  
tain metanames are designated  as " terminal"  metanames ,  and rewriting  
rules  for them are not  included in the s y n t a x .  A l l  terminal  metanames  
occur  for the f i r s t  time and are defined  in Section  4 .  I t  s h o u l d  b e  
noted  in p a r t i c u l a r  that a l l  upper-case  l e t t e r s  are terminal  meta­  
names which denote t h e m s e l v e s .  

We i l l u s t r a t e  further  d e t a i l s  o f  the syntax by considering  some e x ­  
amples .  I n  Section  1 2  we find the production  

g o s u b - s t a t e m e n t  =  GO s p a c e *  SUB line-number  

which  indicates  that  a  " g o s u b - s t a t e m e n t "  c o n s i s t s  o f  the l e t t e r s  G ,  
0 ,  any number of  s p a c e s ,  S ,  U ,  and B f o l l o w e d  by a line  number .  

What i s  a  " l ine-number" ?  In  S e c t i o n  5 ,  the production  

l i n e - n u m b e r =  d i g i t  d i g i t ?  d i g i t ?  d i g i t ?  

indicate s  that  a  " l ine-number"  i s  a  " d i g i t "  followed  by up to three  
other  " d i g i t s "  (the  q u e s t i o n  mark i s  a  s y n t a c t i c  o p e r a t o r  i n d i c a t i n g  
that the o b j e c t  i t  fo l lows  may or may not  be p r e s e n t ) .  

What i s  a  " d i g i t " ?  In  S e c t i o n  4 ,  the production  

d i g i t =  o  I  1  I  2  I  3  I  4  I  s  I  6  I  7  I  s  I  9  

indicates  that  a  " d i g i t "  i s  e i t h e r  a  " O " ,  a  " l " ,  . . .  or  a " 9 "  (the  
s o l i d u s  is  a  s y n t a c t i c  operator  meaning  "or"  and is  u sed  to  indicate  
that  a  metaname can b e  rewritten  in one of s e v e r a l  w a y s ) .  S ince  the 
d i g i t s  are terminal  m e t an arn e s  ( i . e .  they do not  occur on the l e f t ­  
hand s i d e  of any p r o d u c t i o n ) ,  our decipherment  o f  the syntax for the 
" g o s u b - s t a t e m e n t "  comes to an end .  The semantics  in S e c t i o n  4  iden­  
tify the d i g i t s  in terms of  the characters  they r e p r e s e n t .  

An a s t e r i s k  i s  a  s y n t a c t i c  operator  like  the question-mark ,  and i t  
indicates  that the o b j e c t  i t  follows  may occur any number of  t i m e s ,  
including  z e r o  t i m e s ,  in  the p r o d u c t i o n .  

For ex amp le 
i n t e g e r =  d i g i t  d i g i t *  

i n d i c a t e s  that  an " i n t e g e r "  i s  a  " d i g i t "  followed  by an arbitrary 
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v a r i a b l e - l i s t =  v a r i a b l e  (comma v a r i a b l e ) *  

defines  a  " v a r i a b l e - l i s t "  to c o n s i s t  of a  " v a r i a b l e "  followed  by an 
arbitrary number of o t h e r  " v a r i a b l e s "  s e p a r a t e d  by " c o m m a s " .  

When s e v e r a l  s y n t a c t i c  operators  occur in the same p r o d u c t i o n ,  the 
o p e r a t o r s " ? "  a n d " * "  take precedence  over the o p e r a t o r " / " .  

Spaces  in the syntax are used  to separate  hyphenated  l o w e r - c a s e  wor<ls 
from each  o t h e r .  S p e c i a l  conventions are o b s e r v e d  regarding  s p a c e s  
in BASIC  programs  ( s e e  S e c t i o n  5 ) .  The syntax as d e s c r i b e d  generates  
programs  which  contain no spaces  other than those  occurring in re­  
m a r k s ,  in  certain  s t r i n g  c o n s t a n t s ,  or  where the p r e s e n c e  of a  space  
is e x p l i c i t l y  i n d i c a t e d  by the metaname " s p a c e " .  

Additional  spaces  may be i n s e r t e d  to improve r e a d a b i l i t y  provided  
that the r e s t r i c t i o n s  imposed  in Section  5  are observed .  

number of  o t h e r  " d i g i t s " .  

P a r e n t h e s e s  may be used  to group sequences  of metanames t o g e t h e r .  
For ex amp le 
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AP P E N D I X  3  

Conformance 

There are two aspects  of  conformance to  t h i s  language Standard :  
conformance by a program w r i t t e n  in the language ,  and conformance 
by an implementation which p r o c e s s e s  such p r o g r a m s .  

A  program i s  s a i d  to conform to t h i s  Standard only when 

- each  statement  contained therein i s  a  s y n t a c t i c a l l y  v a l i d  instance  
of  a  statement  s p e c i f i e d  in this  Standard,  

-  each  statement  has an e x p l i c i t l y  v a l i d  meaning  s p e c i f i e d  h e r e i n ,  

and 

the  t o t a l i t y  o f  s tatements  compose an instance  of  a  v a l i d  program  
which has an e x p l i c i t l y  valid  meaning s p e c i f i e d  h e r e i n .  

An implementation  i s  s a i d  to conform to this  Standard only when 

- i t  accepts  and p r o c e s s e s  programs conforming t o  this  Standard,  

-  it  reports  reasons  for r e j e c t i n g  any program which does  not  conform 
t o  this  Standard ,  

-  i t  interprets  e r r o r s  and exceptional  circumstances  according to the 
s p e c i f i c a t i o n s  of  t h i s  Standard ,  

-  i t s  i n t e r p r e t a t i o n  o f  the semantics  o f  each  statement  o f  a  stand­  
ard-conforming program conforms to the s p e c i f i c a t i o n  in this  
Standard ,  

-  i t s  interpretation  of  the semantics  o f  a  standard-conforming p r o ­  
gram as a whole  conforms to the s p e c i f i c a t i o n s  in this  Standard ,  

-  it  a c c e p t s  as input ,  m a n i p u l a t e s ,  and can generate  as output numbers 
o f  at  l e a s t  the p r e c i s i o n  and range s p e c i f i e d  in this  Standard ,  and 

- i t  i s  accompanied by a reference manual which  c l e a r l y  defines  the 
actions  taken in regard t o  features which are c a l l e d  "undefined" 
or  " implementation-defined"  in t h i s  Standard .  

This  Standard does  not  include requirements for reporting  s p e c i f i c  
syntactic  e r r o r s  in the text of a program .  Implementations  conforming 
to this  Standard may accept programs written  in an enhanced language 
without having to report  a l l  constructs  not conforming to this  Stand­  
a r d .  However,  whenever a  statement or other  program element  does  n o t  
conform to the syntactic  rules  given h e r e i n ,  e ither  an e r r o r  shall  
be reported  or the statement  or other  program element s h a l l  have an 
implementation-defined  meaning .  
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APPENDIX 4 

Implementation-defined Features 

A number of the features defined in this  Standard have been  left  
for definition  by the implementor .  However,  this w i l l  not  affect 
p o r t a b i l i t y ,  provided that the limits  recommended in the various 
sections  are respected .  The way these features are implemented 
s h a l l  be  defined in the user-  or system-manual  of  the s p e c i f i c  
imp le men t a t i o n .  

The following is  a  l i s t  of implementation-defined features :  

-  accuracy of  evaluation of numeric expressions  ( s ee  8 )  

-  end -  of -  1  in e ( s ee  5  ,  1 4  and 15 )  

exrad-width for printing  numeric representations  ( s e e  1 4 )  

-  i n i t i a l  value of  variables  ( s e e  7 )  

-  input-prompt ( s ee  1 5 )  

-  longest  s t r i n g  that can be retained  ( s e e  1 1 )  

-  value of machine infinite s imal  ( s ee  6 )  

-  value of machine infinity ( s ee  6 )  

-  margin for output lines  ( s ee  1 4 )  

-  p r e c i s i o n  for numeric  values ( s e e  6 )  

-  print-zone  length ( see  1 4 )  

-  pseudo-random number sequence ( s e e  9  and 2 0 )  

-  s ignificance  width for printing  numeric representations  ( s e e  1 5 )  

-  means of  requesting  the input-reply in batch mode ( see  1 5 )  




