NIANWIN A

Reserved Words, Standard
Identifiers, Operators, Units,
Functions, Procedures, and
Compiler Directives |

Reserved Words and Standard Directives -

Reserved words sre integral pans of Turbo Pascal. They canmot be redefined
and must not be declared as user-defined identifierc

anid ExpOrLs il shr
gsm file nil string
array for not then
begin function abject to

. case goto of type
const if or unit
constructer implementation packed until
destructor  in procedure uses
div inheritod program Vap
da inling record whila
downto interface repeat with
plse label Let xor
end liorary chi

The following are Turbo Pascal’s standard directives. Unlike reserved words,
you may redefine them, but we do not advise rhis.

absolute far noar virtual
assembler forward private
external interrupt pubiic

private and public act as reserved words within object type declarations,
bt are otherwise reated as directives.

Selected Standard Identifiers

Turbo Pascal defincs a number of standard idemtificrs for predehned wypes,
constanis, variables, procedures, and functons. Ary standard idenficr may
be redefined bt it will mean loss of the faciliy offered by than fdentifier and
may lead to confusion.
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Table B.1
Tahle of Cxperaions

632

Units

Crt, Dos, Graph, Overlay, Frinter, Systam

Comstants

False. True, MaxInt. MaxLorglnt

Typos

aalean, Char, Text, Integer. Shartint. Longint. #@yte.

Word. Rea'l, Single,. Double. Extendad. Comp

Files

Input. Output

Functiang

Abe, ArcTan,"Che, Cog, Comcat, Cepy, EOF, EOLM, [lp.
FiigSiza. Frac, Imt, [0Reswlt. Ln., Length. ddd. Ored. M, Pag,
Pred. Random, Rownd, 5in, 5gr, 3grt, Succ, Trunc, Upcace

Frocedures

Adssign, Close, Belete. Bispose. Erose. Exit. mwolt. Insert,

New. Randomize. Read. Aeadim. Reset. RewritE, Seek. S0F,
Yal, Write, Writeln

Operalors

Table B.1 summarizes 3l the operaoms of Turbo Paccal. ‘The

b gre

grouped in onder of descending precedence. I the Operand Type and Reaull
Type ciumns contain Tnieger, Real, the el iype B feal unless baonh
operands sre inlegers. Scalar Hpes are all ordinal and 8831 das ypee

Operaler

= WPy
= umary
a

rot

diw
nod
and

EL
shr

Operation

Sign ey
Sign inwersion
(ﬁperlnd:dﬁht:l

Hegalion
Multiplication
et intersection

Inbeger diviaban
Modulus {remalnder)
Arthmctical and
Logheal and

ahifli lefi

Slih Aght

Aulliion
Concatcnalion

S unbon

Dperand Typeis)

Integer, Eral

InLeger, Eeal

Vamahle reference
ntpuutduu:x
fusneten slenidier

Integer, Heolean

Integer, Real

Any st type

Integer, Real

Inleger

integer

intensr

Boglean

integer

integer

Integer, Acal

aLring of Char

AT 36T Tygec

Result Type

Same 3 nperand

Samee &5 opeTand
Proinicer

Bame &8 operand
Istegor, Real
Smme w2 operand
Real

Inkeqer
Inkeger
Inkcqger
Boalean
Integer
Inkeyger
InLeger, Real
ALring
Saiec &5 opcand

IT 257



Table B.1 Result
s 3 Operator | Dperation Crperand Typeis) Trpe
l‘cmr_] & hhh.nlmm Inhf:-. Raal ;:::.u::. Inlld
Efedic# q“
or Adihrpethoal o .J"I:Eq-rw. Intager
Logical o Baglaan Baslnan
ET g Arithmetlcal mor Integer Integer
Logical xor Beolesn Boaslean
. Exualary Ay acalar type Boolesn
string Boolcan
Amy sE1 Lype Boolean
ARy poknber Iype  Boalean
o nequality Amy sealar type il pan
etring Rnnlaan
Ay and bypa Hnaloam
Amy poinser bype Boalean
= 281 Inclusion ATy 2€1 [Ype Boelesn
Grealer [loen or copaad | Any acalar ripe Boalcan
string Boalean
2= St inclugion ARy 22 Type Ao tEan
Less than or equal Ary dcslar e Boolean
string BEnaloam
= Gircater than Any scalar type Boalaan
. . string Boslean
€ Less than Ay acalar typc Boslean
string Boolcan
in Eat membarhip The frsr operand may | Boolean
be af any ordinsl
g, Ehe eeoond
maust e 5 set of
clements of that rypa.
Units
Turbo Faseal s distributed with several predefined units, similar to those (hat
you might define yoursell, vontining 2 large numbcr of addivonal constns,
iypes, functions, and . Game of thetd prodefined uniic are des
scribsed in Table B2, All ban che Graph unil are stored in the Rla TUDRO. TRL.
The details of the comiens of each unll are described in the Bordand Pascal
Reforence Guide and also in the on-line help facility provided (n the Turbu
Pascal intcgrated environment.
Table B.2
Tabia of Standard Units | Unit | Description
frt Corsing routines that allow you Full contol over the PG porcen dis-
il kephoard, ond sound
Dot Supponts ceversl DOE fusetions, inchading dare-and-ume control, di-
rectory sarch, and program sxeasion
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Table 8.2 | Unh Deacriphion f
T'H“‘w;::ﬁ Groph | Stcwed in the Ble GRAP, TPU, containe » Ubmry of 50 graphicr retine :
amd device- pephics suppost for sevevsl dlsplay devives
Qwerlay | Comtming the Terkw Peecsl anh ovedsy mensgemen reuilnss, =hich
allew unia 1o be reapped betveca main memory and dish sroragr
dusiag program euetution ;
Frinter | Provides cary sovess w @ printer tunmeciey () pOur CURIEREIET ayaem
by devtaring a Text Mle |51 and axsiectating § wiih the THIS doviee \
LFTI I
Sysiem | Contuing nim-ime suppon rtines foe 3l sandand adentifers and m
uetad gutnenatically by ame pemgram or @i, wifel reouirng 3 refer.
BnOF im s CRS ciatemani

Functions

some of the predefined functions of Turba Paocal gppesr in Table B4 The
functions fallowing the dotted line are not part of standard Paseal,

Table B.3
Table of Funcrions | Fumction Returms

ADEINuE) Inacger of real abanluee vabue of s noeger or
real argumeni

ArcTami nom) m‘wumanu The resull ik &1-
pressed in rading.

TArinuel Characrer with nerbinal numher eneresponading 1n
rhe integer Fom

G | e} Canire ﬂrql.pr#. LI —'F-r'-.lll.":t im raediar.

EOQF{#E1) lhddnnh-idht‘-:!nnldshﬂlluia'm:
warlablis 111,

EDLHLFiTL Boclean value indicaing endd of lne siapus of
Text fbe 101,

[l nam) Value of o (2. 71828) mised e ibe power indi-
vared by & mcal angumern,

Lot numb Losgaribime s e of i3 real aspaineni.

634

i nam )

Trus i it inieger angnomeni 1s an od number;
Felse of nol,

frdigrdinal } Drdiral] Ainber cmesponding 10 s oaling
Ty arguemend.

Predinrainal Predecessor of i ordinal rype anguiment

Aoiind { nem Chocesd inbeger 10 Mo nedd afgament.

SAnimuml ﬂ'rl:l:ﬂ'lﬂ‘llfl,ﬂh.'ﬂh!. WI‘HI’I!‘J’IHI‘I‘-

LEri sl Square of s imieger o rel JngUment

SArTIAuAD mmMmhmmNm

Succiordinell
Trurgd naml

TooE 0 [iE inkeger or real angiameni
Sucoessor of &5 oedinal type angumend.
Imieges pan of & nead arpment.
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Table B.3 Fencilen ; Retums

Table of Fumnttions
[Cant.) Concatistl, st@....,utl) | Eiring farmad by comcansnoling s anpunent

sirivggl in the ender 0 wihich they appear.

Copyist, pes, num Eabsiving af ¢ L FEANG 30 pastion pey apd Oone
susting o num ShArOEE.

FileSizerril) Mumbar af companents contzined in Its Nie g
Fumept,

Fracinum) Fractlonsl part of ile real erguiment nem,

Highiarg) I argnemicTit i3 an open sy, rehaene tha longaer

euberips value retative o 0 as dre senallcss rulb-
scpt. f snguienent |2 an andsncl fype, meums the

lasgen vabue for that fypa,

Tat (nun ) ; Eesl number representing the whele nuenber
part af i real srgismsni.

TOReEulL ) Musnibeer of ingrut/cutpast eevas Cretirne B I fa In-
put/ouRpa cror hie occusmed sinon previans el

Lemgthiat} Mumber af characiers in IS wring argamen st

Lowlarg} Returna the smallesd vahes for it ordinal fype ar-
QUM

Mew{phype, censbructarl | A poimier 1o abjec siorage b allecacd on the
heap.

P Approaimatien o P {3, 1415026536)

Fosi{subst, st Starting posiian N 5T of firm ooourrence of the

siring costained m CEbET (RETUms O i 3ubal
doea ot appear in 1E)

Esndes ar Bandsmi|/L] Eeal anckoemy nienkes bereesn 0.0 and 1.0 § s ar
jument givers: If INIEQET AMMMENE 8 ghven, renams
o ieveger graater than or equal o0 2nd jexs
iham frt. The precedurs Rendom re ehould be
called priox e the firm referonee w Rardon,
Uplaseich) Uipparcide eqaivalent of Char anpement ch, of
one i,

Procedures

Some of the predefined procedlures of Turbo Pascal appear in Table B.4. The
procedures following the dosted line are not pan of sandard Pascal

Table md [
Table of Procedures | Frocedure Effect _
D1spose (@) f Retwrna dynarmic Aomge poinied o0 by polnee;
; varmable p te haop,

mew (n) Creates new dynamic vanabie and 5oT3 pointcr
warakhle p te paind bo i memory iocEben.

Eead (f, warfables) Reads data from fle | 10 saisly the i vanaklcs
IF f ic nat 9 Text file, only one comgomcnt can
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Table 8.4
Procedures

(Cont.)

Procedurs

feadim F; veriables)

Reset (1)

Rewrite (T

Write (f, outpute)

Writeln {f, owkputsl

b read a2 a time, I £ i not opeclficd, dwa we
read from fle Inpat (dve eybeoand).

Roads dams frow Tent fike T w swdsly dve L of
variables; ships any chamocn w the ool of e
koot Jlrve: o,

Cpens filc 7 for inpai and scts ihe Rlc-poaidon
poinieT o the beginning.

Frepares Ok 7 for Ouipn 2nd sc18 e Ne=
position polEser 10 (he heghnning. Prioe Nk oo
FenilE are oS

Writes. clata in the owder specified by SuLpuLs 10
file . W ¥ oot a Text file, only one

sy b written af o time If ¥ in ot gpacifad,
daia ars wriien o Dutput (ibe screen).
Writes daw In order specificd by oukputs w Teat
file 1, writes end-of-line: marker aficr the data,

Atgign [f, £2)

Close (F)
Delete (at, pos. mum)

0 spose {p. destructor):

Erase (f)

Exlt

Halt

Imgert (obf, targ. pos}

Hew {p, constructer]

Randowi ze

Seek (f, recnum)

Str {numwal, st)

Wal (st, nem, code)

Arsigne name of ememal Nl conesined nothe

In'inl u.r—hn ¢ it Abe vmeahbla ¥

Hesasa fle ¥,

Removes substring of string st sarting st posi-
thom pod and consddng of nem chamciers.

il called] with & destructor as secomnd argu-
mee=n, M Spose c1n be userd 1o refum oliect sior-
age 13 hedp.

Erases exiernal fle asscisted seith file wxriabbe
from diak.

Hakes execution of curment block and requrns
cumind o the clling block,

Siops program execution and renams comrol u
the operating syebem.

Ingere Ering obj IAL0 GQAng TaF) Sarting &1 po-
sitlon pot I targ.

I ealled with & constrector as second angu-
ment, Hew can be uaed to allocate and inkialize
heap somge lor an object

indiializes the built-in mndom-mamber gencmior
with a random value dertved fron dee sysiem
cladk.

iovves file-position polnier for file 1 @ component
by indicated by Longlnt argument recnum,
Comverts numeric valoe of numval oo sring
ssored in s5t. Form of 5t & specified by forman
part of nuewval.

W sisccessful, conveis siring sE to an infeger or
real vadue &8 determined by the fype of num and
code I set 1o 0. U it seocssaful, code willl be st
o the pembtion of Bt offending charscier in 8t
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Tahle B.5

Compiler Option

IT 257

Drirectives

Compiler Directlives

A Turbo Pascal compiler directive consists of an opening cudy brace ([} fol-
lowed by a dollar sign, followed by the option name {one or more lewers),
folliowed by the option value (+ or =) or paametcrs affeciing the compilation

of the pmgram or unit,and is erminated by 3 closing curly brace (1. Spaces
are not allowed before a dollar sign or between the option name and opcian

vitlue, At lcant one space must scparste the opion name from & parameter.
Examples of several compiler divectives appoar below.

1§81

{18R+]

{4B-, SR+, 30-] (3 compiler directives)

A plus sign s the value of 8 compiler option enables it (makes it active), and
a minus sign value disables the option (makea it pasalve). The compller di-
rective

{81 [HCLUDE.PASH

includes the source code from file IMCLEDE . PaS during compdlacion,

Dirsctive Default | Effect
Align Braia [ha+] Align varables en word Foundanes
Boolean Evabuation {38-1 | Use shom-circuin evalusthon of Boclean e
pE3sions. )
Debany Information (k104 Generate debwg informuation during compl-
latbon, Usually used with | SL#) :
Ermulation I1BE+] Links eating-paing fen-tme lbrsry, wheh
orrndates the BOKET nameric COPrOCPSEOT,
Fosce Far Call [%F-1 Allow Turbo Pascal io choose near or far
gall mosbel For lunction &nd precedune calls,
based on progrm conbexd-
Generate 285 1 88-] Dior reod s amy special BOZSG processar
Instructions Iresructions during code generation.
Input/Cutpuat Checking | 181+ Enalbdes auinmatic generation of cole 1o
i check the resull of on mput/ouwpat proce-
dare call,
Lowall Symbwol (iL+] | Generate kocal symbol information during
Informaton compilation, Must be used with 1$0+1.
Mumeric Prooessing 15K Perform all real-type calculations by calling
the TP run-ime library routines amd nntl'he
achaal BORET routlnes.
Orverlay Code {80- | Disables overlay code generation.
enETaniomn
Cipen Parameien [4P=] | Dizalows use of open string or aray o de-
clamtions for function or procediare formal
parameteT
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Table B.5

Compiler Optian

638

Direciives
(Cont)

Orverflowr Checking

Range Checking

Typed @ Operaion
VarSiring Checking

Symbol Refercncs

1#a-1

[ER-1

fa5e)

1571

1EN+0

[ #E+]

14y+]

i [
Disables generatlen of code m check for in-
teger oveddlow durlng erithmetic opcrations,
{#0+| I» often wsed with [4R=].

THaables gencestion of code o chock for
range-checking and object inhisllzagon vio-
lationa,

Ensbles generation of code 3 beginning
of each procedune or funcion, which
checis for enough itack &pace o meet local
data needs of subprmogram.

Disables pointer fpe checking for @ secult
vilue. -

Enables sirict type checking for stsing war
ables passed io vir paramcies.

Enables suppon for special Turbo Fascal
Fomction and string capabilitica,

Enabies generation of symiad reference
nfiormation.
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~ MANWIN B

,\Turbo Pascal Syntax Diagram g

=TT

program parameters |

« I;->« declaration part |-

iy
T\ declaration

§ .

program parameters | -
———>® > ‘dentifier A@

body

—— campoundstatemént — e e - >

uses clause e
——»@ ‘ r identifier - ro——>

IT 257 | | o ; 639




unit
‘ identifier -——,@—-, interface part
implementation part . r@—-v
; initlalization part
implementation part
implementauon Y| declaration part s - >
uses clause 1> method declaration
interface part
; i uses clause —J
- >
——»@ [ »! constant declaration —DQ
'——>@ — type declaration —»Q :
| | Lr—» object type | ;
——-)-@ r variable declaration —>®
identifier | . f,\
formal parameter list ,

formal pararnétar list

IT 257 .

procedure
0




IT 257

initialization part

-@Jk:

statement

declaration part(

y

label declaration

const )——»! constant declaration |

e

function declaration —-»O

—> ( [ }
——@ 1—>| ~ type definition —_.O
~——->Qa.1‘/L —>| variable declaration -—-—-—»O :
—»! procedure declaration _*O

3

Jabel declaration

label

y

P

statement label

constant definition

1 identifier ——»@ .y constant

»{ constant expression
type definition ‘ S ,
——i  identifier r——---GD_——-.> type
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variable declaration

1

> identifier

statement labél .

constant

—»1 nteger number

type

S

A

object type |+

y

identitier

v

' \\;
Y ¥

)5

\

unsigned constant

character.

‘uhsigned constant

642

unsigned number |

constant identifier

identifier

.

AN

Y

»| letter .

lotter |e—

digit
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function declaration

- idantifier

result type

—-—-————-r{ elementary type id\wu‘lﬁe'rﬁWJ

-—’| string type [— —]
L] objsctype :

procedure declaration

dehrlﬂer l——L fénmi pararneter list }—L—

T

—"@'—— declaration pq;] 'lr,body 'lr - ) ’

formal parameter list N - |
.__.'® - ‘ : > i'dam‘iﬁ;ik : ]

type identifier
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type -

s

type identifier - — : — — —
énumerated type |
> subrange type -
pointer rype - I ’ >
> str(ng type — ' —_—
» procedure type - - — al
> fyncrion type ‘ ‘ — - =5
I »{ array type s
, - , .
packed | —> record tvpe >
. file type - >
> settype

" enumerated type , ' - V _
——’©—,;_( identifier @ —

subrange type

———— constant O - constant

string type

string

—ﬁ@———-» integer constant >

©

pointer type

——»@-;——*w type identifier ———»
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procedure type

. 1

function type

' B

formal pararneter jist

BES

e formal paremeter list

array type

‘tesult type |———>

—CGmD

record type

record

field list

—(D Lo -(D—~@—]

type

»{ identifier

variant

! case label |-

| identifier _+O ¥ .| ordinat type |

IT 257
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variant
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file type

type

ordinal type

compound statement

——(begin ) W statement

statement

> statement label

646

\

4

assignmqm statement

A 4

procedure statement }—>

\ 4

Y

compound statement

if statament

L 2

casge statement

R 2

\ A

\ i

‘while statement

\ i

for statement | ‘ >
repeat statement >
wtt.hks’tatem/enyt >

Y

Y

gow statement

¥

method call statement |—>
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assignment statement

| variable ; . .
> function identifler >
»| method identifier

procedure call statement

if statement

———> procedure identifier | — — S S
i ' L@ g actual parameter | ;@—I

—a@——-y expression |

while statement

‘ statoment : >

(o s sitarmont |———

- expression |

for statemment

variable

| statement |———————>

IT 257

‘ expression ——]

) : expression

‘ statement |—>» |
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case statement

—

expression

’

—>| case label —-——DQ——’ statement |-
o
A ?
" else | statement —( end
case label
T consfant
——*@—ﬁ _constant
\_/
repeat statement

>

~ with statement

»| statement

)

>@————> expression |

variable

with ,

goto statement

goto

648
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| statement

‘ statenrient label




term

-
/

:

actual parameter
<> expression > —
~»1 variable i
» function identifier >
~»1 procedure identifier » "
—»1 method identifier |-
expression
| sirhple ekpressibn — : F =
y '
- —— “simplq expression
/ ' ‘ ‘ ' 4>
simple expression
f > “?-’”’

term

factor
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factor

> variable ' : —

—b@ »| procedure identlfier f=——em—»

function designator - S

¥

unsigned constant »

Y

function designator . —>

——»@-——-» expression —"’@_'—’
factor —— >

»| set value

Y

> value typecast L — >

r‘neth‘od‘fd‘ndion designator

) 4

function designator - S ‘
———| tunction identifier r — - - —
, ; L@ ql actual psrameter ,@_‘J ‘ o

set value

expression e >

L@-» expression =

{ D
O/
value typecast

—ei | typaidentiﬂa(f‘ - ' ¢ "‘aipmss7anf‘__.@‘___'____>
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i

variable

variable identifier

field identifier

qualified identifier

@xpression

fleld identifier : »
—3o A } :
qualified identifier
: ——>|  identifier -
unit identifier
> instance identifier
unsigned number B signed number o
»| integer T ,—>®_ 1 integer
B -_—
g Ml —{ : ) Lf real
integer
Y digit
real
——»! integer. lmagar | e

IT 257 °
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Obiect type

A abjea,yp,___@_l

!

| , obje;-t ﬁ'gld list ‘—-T\v“l—»method list __T | |
~ L 5N I

object field st mothod fist | |

object field list

T identifier | —

type __,@____’ |

method list

method heading ,, | |

B ‘ B | R IT 257




method heading

formal parameter ist

L e |
T

fofrhdl parampter list

return| |
type |

method dedaration .

object type identifier |—>

| method heading

¥y

declaration part

~ body

method call statement

object instance identifier |-

method identifier |-

actual parameter

method function designator

object instance identifier

method function

identifier
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NMANRIN C

ASCII Character Set

“Table D.1 contains the character codes from 0 to 127 for Turbo Pascal. On

most computer systems, only the codes from 32 ‘(blank or space) to 126
" (symbol ~) have printable chara(:ters. The other codes répresent the non-
printable control characters. The IBM PC-implementation of Turbo Pascal
provides printable symbols for the nonprintable codes as well.
- TableDa ’ B ' I
Table of ASCHl Characters | Code. Char . |Code Char |Code Char |Code Char
‘ ¢ @ NUL |32 (] 64 e 96
1 AA-SOR |33 ! 65 ‘A 97 2
2 B STX ]34 " 66 B 98 b
3 AC ETX |35 # 67 C 99 ¢
! 4 AD EOT |36 $ 68 D 1000 d
‘ 5 ~E ENQ 137 % 69. E 101 e
6 . ~FACK |38 & 70 F - 102 - f
7 ~G BEL |39 ' 71 -6 103 ¢
'8 “H BS |40 ( 72 H 104 h
9 AT HT (4l ) 73 1 105 1
{10 A LF |42 * 74 J - [os
n VT [ 43 + 75 K 107 ° K
12 ALFF faa 76 L {108 1
13~ *MCR |45 - 77 L 109 m
114 AN SO |46 18 N {110 - n
15 A0 ST |47 i 79 . 0 111 o
16 AP DLE |48 - 0 80 P 112 P
17 A0 DC1 |49 1 81 -0 113 ¢
18 AR DC2 |50 2 82. R 114 r
19 *S DC3 |51 3 83 S 115, s
20 AT DC4: )52 4 1847 116t
21 AU NAK |53 5 Bs U 117 v
22 2V SYN | 54 6 86 Vv 1180 v
23 ~W ETB |55 7 87 L] 119 w
24 *X CAN | 56 8 88 X 120 «x
25 AY EM |57 9 89 Y 121y
26 ~Z SuB |58 : 90 7 122 2
27 ~[.ESC |59 : 91 { 123 {
128 A\ FS |60 < 9z A 124 |
29 »16S |61 . = |93 ] 125 }
30 A% RS |62 > 94 . » 126 =~ -~
31 ~_Us 163 1 95 - _ - 1127 DEL
7
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