
~eserved Words, Standard 
Identifiers, Operators, Units, 
Functions, Procedures, and 
Compiler Directives 

Reserved Words and Standard Directives - 
Reserved words ;re integral parts of-1-urtn~ Yascal. They cannot bc redefincrl 
and must not be declared as user-defined identifiers. 

and  e x p o r t s  s h r  
asm f i l e  s t r i n g  
.ar ray f o r  t hen  
beg in  f u n c t i o  t o  

I case go to  type 
cons t i f  u n i t  
c o n s t r u c t o r  implementa u n t i  1  
d e s t r u c t o r  i n  procedure  uses 
d i  v i n h e r i t e d  program var 
d  o  r e c o r d  whi 1 e 
downto r e p e a t  w i t h  
e l  se s e t  xo r 
end s h l  

The following are Turbo Pas ard directives. Unlike reserved words, 
you may redefine them, but advise this. 

a b s o l u t e  far near  v i r t u a l  
assemble r  f o r w a r d  p r i v a t e  
e x t e r n a l  i n t e r r u p t  pub1 1 c 

p  r i v a te and pu b l  i c act as reserved words within object type Jcclarations, 
hut are otherwise treated as directives. 

Selected Standard Identifiers 

~ u r b o  Pascal defines a number of standard identifiers for predefined typ~s, 
constants, variables, procedures, and functions. Ar?y standard identifier niay 
be redefined but it will mean loss of the facility offered by that identiher 2nd 
may lead to confusion. , 
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Uni ts  
C r t ,  Das, Graph, Over lay,  P p i n t e r ,  System 

Cons tan ts  
Fa1 se. True.  Max In t .  HaxLongInt  

TY Pes 
Boolean. Char. Text .  I n t e g e r .  S h o r t l n t .  Longrnt. Byte.  
Word. Redl. S i n g l e .  Double. Extended. Comp 

F i  1 es 
I n p u t ,  Ou tpu t  

Functions 
A ~ S .  ArcTan:Chr, Cos. Concat, Copy, EOF. EOLN, Exp. 
F l l e S i z e .  Frac.  I n t .  IOResul t .  Ln. Length. Odd. Ord. P I .  P o s .  
Pred. Random. Round. S in .  Sqr. S q r t .  Succ. T runc .  upcase 

Procedures 
Ass lgn,  C lose .  Oe1ct.e. Dlspose.  Erase.  E x i t .  H a l t .  I n s e r t .  
New. Randomize. Read. ReadLn. Resrt.. R e n r l t e .  Seek. S t r .  
V a l .  W r i t e .  W r l t e L n  

Operaton 
'fable R.1 summarizes a l l  the opemtors of 'l'urbo Pascal. ' l h e  opemtom mre 
grouped in order of descending prccedencc, ff the Operand Type a n d  Revull 
Type columns contain T n t e y r r  . Redl . [he result type Is Rcu l  unless both 
o p e n n d s  are integers. Scalar lypes are a l l  ordinal and'Rea 1 data t y p e s  

T8bk 8.1 'I 

Table of Operators O ~ a f O r  o~ratian Operand Type(s) RewN Type 

+ unary Sign klenrlry Integer. RPnl Same as nperantl 
- unary Sign lnverslon Integer. Real Same as operand 
8 Opennd address Variable reference Pointer 

or procedure or 
function identifier I 

not Negation Integer. Boolean Same as opcnnd  
t Mul~iplication In tcgcr .  Real In tegcr ,  Real 

Set intersection h y  R t  t Y F  Same as opcrilnd 
/ Division Integer, Real Rea 1 
d i v  Intcgct division Integer In teger  
mod Modulw(rcmalndcr) Integer 1 ntegcr  
and Arichmeu'col and Integer In teger  

Logical and Boo1 can Bool can 
shl Shift left Integer In teger  
shr Stlift right Integer InLcycr 
+ Addition In leyer .  Real InLrger, Real 

Concarcnatlon s t r i n g o r  Char s t r i n g  
5 set union hnysctrype hmc aa operand 



Table B.1 
Table of Operators 

(Cont.) 

Operator 

- 

o r  

xor 

= 

0 

>- 

4- 

> 

< 

i n  

Operation 

subtrstio" 
Set difference 
Mrhmctlcal or 
Logical or 
~ t h r n d c a l  AOI 

Loglcal xor 
Equallry 

Inequality 

Set Induslon 
Greater than or q d  

Set inclusim 
kss  than or equal 

G ~ i t c t  chan 
$ 

kss than 

Set membershtp 

1 

Operand Typ(s) 

In teger .  Real 
Any 3.pc 
I n teger  
Boolean 
In teger  
Bool eon 
M Y  scalar tyw 
s t r l n g  
Any ~ ! 1  lm 
A ~ Y  pojnter type 
Any scalar type 
s t r l n g  
h y  type 
Any pointer typs 

Any Jet ww 
Any xalar rypc 
s t r l n g  
Any type 
Any sfalar type 
s t r i n g  

Any ~calar type 
s t r i n g  
Any .mhr type 
s t r l n o  
The fVsr operand may 
tw d any ordinal 
type, the wand 
must b e a  actof 
clunsne of that type 

Result Type 

In toaer .  Real  
, Same oe apmnd 

Intogor  
Baa lnan 
I n t e g e r  
Boolean 

Bool con 
Boo1 con 
Booleon 
. Bool eon 
nnol ean 
Rnn 1 ean 
Boolean 
Boolean 
Boolean 
Boo1 con 
6001 ean 
6001 ean 
8001 ean 
Boolean 
8001 @an 
Bool ean 

Boolean 
Boolean 
a001 ean 

Units 
Turbo hscal is distributed with scvcral prcdcfincd unb,  similar to those that 
you might define yourself, contalnlng a large number of additional consmnta. 
types, functions, and pmcdures. Some of these predefined unlts are dr- 
scribed in Tablc B.2. AU but d ~ c  Graph unit a n  stored in the file T U R B O .  TPL . 
The details of the contents of each unit are described in thc Borlclnd Pmcd 

, R e f m c e  Gufde and ?Is0 in the on-line help facllicy provided in the Turk 
Pascal intcptcd environment. 

" Contains routines that a b w  you fun control over ths PC's m n  dtJ- 
play, kcyhoprd, and m o d  

\ Supports several DOS functioru, including &n-and-time c u n ~ l .  dl- 
rectory search, and progrpm -don 



Tabk B.2 
Table of Standard Units 

(Cont. J 

Table 8.3 
Table of Functions 

, 

Function l R*mr 

unit 

G r a p h  

Over 1 sy 

P r 1 n t e r  

h y s  t em 

P r e d t c r d i n a l )  
Roundt ntm) 
Sin(num1 
sqrknum) 
Sqrtrnuml 

Dcrcriptian 
S c d  In the file GRAPH.TPU, cwrbha a library of 50 finphdc~ mutinc;r 
and device-&&pendent lpephlcs support for several diepiay d c v k c ~  
Contairw the Turbo Poosd u d t  ovcrlay munugwnont rvurlncv, wlkh 
allow uniw to bc wappsd h c s a  main mcmov .nd divk vrorisc 
during program cxuution 
Prvvldcs cavy acccm to a prlnicr cvnncctd to your corrlpulcr syslctn 
by d~tlarlng a T e x t  Ale 1 st. awl asmlatlng 1 wlrh thc mi5 rlcvlcc 
m1 
Connlns mn-tlme suppon routines Tor all standard Identifiers and e 
uUd autormtinlly hy any pmgmrn or unlt, wlrhaut rquirtng 1 refer- 
ence in I Uses statement 

lntcgcr or rral absolurc valuc of Irs intcycr 01 
r r ~ l  argttmcnr. 
Angle wh&e tangenr Is nurn l?~e result 1s r x -  
prrssrd in rrdigns. 
Chancter with ordinal numher correspcmcl~ng ro 

Functions 

Some of the predefined functions of 'rum P r s r ~ l  appear in 'Irble B.3.  ?'lw 
functions foltdwing the dotted line arc not part of standard Pascal. 

I the integer nurn 
Cosinc of real an& num, cxpresscd m rrdirns. 
Boolean value indicating cnd of file atatus of filr 
variable f i 1. 
Boolean value indicating end of line status or 
Text 61c f i 1. 
Value of s (2.71828) r i id to tltc power mdi- 
cared by its rral argument. 
L q a r ~ t l ~ r ~ ~  h d x  e of lrs rcal arEuulnlr. 
True If Its integer argument Is an cldd numher: 
F a l s e i f  not, 
Ordinal number comspmdlng to 11s t)rclinal 
type argument. 
Predecessor of irs ordlnal type argument. 
Closes b t q e r  to itc real argurnenr. 
Sine d re21 a n ~ l e  nurn, expressed In radians. 
Square of Its  mteger or rml argumrnt. 
Rerl numher represenring the positwe square 
root 9f its inrwer or rcnl nrgummt. 
Successor of its ordlnal type argument. 
lnrqer p n  of irs real argrlmrnr. 



Table 1.3 
Table of Functions 

(Cont.) 

Table I A  
Table of P~~~edurau 

Function 

String f m n d  by conarenatlnf lu amnlcnt 
atrinp in the ader fn whfch Lhey appcrr. 
Substring af s t  mntng at goslrlon DO:, and con- 
aiding ef nurn chnmcten. 
N u m k  of components oonolrrrl m Irs nle ar- 
gummt. 
S+~cllaul part of its real argument nurn . 

sutxmpr value rclarrvc to o as thc ollnllcor &b 
saipt. If ogument Is nn ordtml type. returns thc 
largest vduc for hi type. 
Real number reprcscnting the whole number 
prt of its mi qument. 
Numbn of inpudatput cnw(nhrm6 0 Y no la 
puVOUtput c m  hail O C d  a h  +ous all).  
Number of chnmctm tn Its string argument st . 
R- the smallest value far itC Orulna1 type ar- 
gument. 
A pointer to abject siongt r~ allocated on h s  
hap. 
Appmxinudon to P i  (3.1415926536). 
Stanlng positlon In st of first o c c u m w  of the 

contained in SUDSt (TCNm 0 if SuII5t 

I docJ nor appear in r t). 
Random o r  Random( 1 n t  ) Real nncknn numbcr between O.O& 1.0 iF no nr- 

pment givm if Integer ammen! is given, rcfums 
random intep p a *  than w equal to 0 a d  lm 
than I n  t . The p d w  Randomize shmld be 

Some of the predefined pmdurcs of Turbo Pascal appear in Table 1.1. The 
proctdums following the dotted line are not pan of mndard P d .  

UpCrse(ch) 
alled psta rn ik fim mfercnrr to Random. 
Uppercase equivalent of Char argument ch, if 
one exbu. 

Dispose ( P I  ' 
new (PI 

Read ( f ,  vsr l rblcs)  

R c h t m s  dynnmic ktarnge pofntcd to by polnter 
vaMMe p to h p .  
P-tes lrcar ayr\lmlc variable and scu pulntcr 
vahblc p ta point to its memory IoaNsn. 
Reads data from l e  I to sa1ls.r~ the 1bt vrrlublca, 
If f is nat n Text Ale. only one comporlcnt can 
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Compiler Directives 

A Turbo Pascal compiln directlve consists of an opedng curly brace (() fol. 
lowed by a dollar sign, followcd by the option namc (one or more letters), 
followed by the option value (+ or -) or parafnaers affcalng rhc compilation 
of the pmgram or unit ,and is terminated by a c loshg curly brace 01. Spaces 
are not allowed befate a dollar sign or between the o p m n  name and option 
value. At least one space must separate thc option name from a pammcter. 
Examples of several cornpkr dlrectlves apprar below. 

{SR+1  
( I B - .  SR+. SD-1 13 compiler dlrect.lves) 

A plus sign as the value of a compiler option enables it (makes it active), and 
a minus sign value dlsahles the option (makes it passive). Thc compilcr di- 
rective 

0 1  INCLUDE.PAS1 

includes the source code from file I N C L U D E  . PAS durlng cornpiladon. 

Table 8.5 
Compiler Option 

Directives 

Directive 

Align Dam 
Boolean Evaluation 

Debug Information 

Emulation 

Force Far Call 

Generate 286 
hstruaions 

Input/Output Checking 

Local Symbol 
Information 

' Numeric Processing 

OWrIay Code 
Generation 

Open Parameters 

1 Default ( Effecl 

( I W I  

I sE+l 

I SF- I 

l SG- I 

f S T + I  

' ISL+l 

, 15N-1 

, (SO- I 

Align variablca on word boundatice. 
Use short-circuit evaluativn of Bwlnrn ex- 
pressions. 
Generate debug informatloo during cornpi- 
lation. Usually used with ( S L+ I .  
Linb floating-point mn-lime library. which 
emulates the 80x87 numeric coprocessor. 
Allow Turbo Pascal to choose near or far 
call rndol for hnction and procedure ulls, 
based on pmgram context. 
Do not use any special 80286 processor 
Inmaions  during code generation. 
Enables automatic generation of code to 
check the result of an input/output proce- 
dure calf. 
Generate local symbol information during 
compilation. Must be used with I SD+ I .  
Perform all real-type calculations by calling 
the TP run-time library routines and not the 
actual 80x87 routines. 
Disables overlay code generation. 

Disallows use of open spin8 or nrny  as de- 
darations for function or procedure formal 

I J parameters. 



Table 8.5 
Compiler Option 

Directha 
(Cont.) 

E f f d  

Dhblw gncratlvn of codc to chcck for in- 
tcgcr avcrflvw during a r f m c  opcmtiona. 
($Q+1 isofienuscd w i h  I $ R + l .  
Dbable gcnu~tlvn of codc to chcck for 
~ - c h ~  and objm iniciallzatlon viw 
lations. 
Enables gcnmtlon d code at kgmnlng 
of each procedure a funam. whlch 
checks for enough .suck space ro meet locgl 
data needs of subprognm. 
Dbbles pointer type checking for O re.mlt 
value. 
Enables stiict type checking for string vari- 

ablee v d  to vcl r par~mctsro. 
EnabIw support for special Turbo Pascal 
function and atring capabilities. 
Enables generalion ?f symbol rcfmce 
InfomratiOn. 

Directive 

Overflow Checking 

Range Checking 

Stack-Ovcrflow 
C h d g  

Typed Q Opmt0r 

Var-Striq Checkinfi 

Extended Syntax 

Symbol Refercncc 
Inforrmtion 

Default 

( LQ- ) 

( $ R- 1 

I SS* 1 

1 S 1- \ 

( S V +  I 

( $X+ l 

I SY+ I 


































