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(Simple 'Data Types) 

7.1 L ~ l l U ~ f i d ~ ! ~  I LLW: Integer 

7.2 ~L~LI~fim<agl Boolean 

7.3 LLLIUI~~~<~~$I Character 

7.4 ~d6'frLir Ordinal un:fldn'Ir"u Character 

7.5 aihfihdou (Subrange) 

7.6 airmldi~nuniilniint n~~r~~~um~i~l.a'~inun'ui6 ( ~ ~ ~ e  Compatibility LLR: 

Assignment Compatibility} 

7.7 afisl~~odih (Enu 

7.8 Coijmwnimiwu 

dY 
I uwurno-lnw ~~uunfi n3;iuuor pascal Q didnfimuin<u Uiiri 

t #a. a 
Integer, Real, Char L i I :  Boolean s ~ u ~ ~ Q ~ u ~ u ~ ~ ~ % u u u I B J L I ~ ' ~ L I I ~ ~ ~ ~ ~ ~ M T " Y ~ I ~  
d3:uaa ~naGsl~9iGu6uff 

d I l j i In iw11~uuld.n~n3~ normu13nlGCuiurinu (predefined) ~~uuaim 
a. 2: u$un&aunC(1dsiin3u~uoio7o6a.~1.a' U mauu pascal <~boulw?d*unsu~uoi1?7d 

uuuairmu'ou~l~i16 qI l u u n ~ i n o n i u u ~ n ~ n l n i ~ ~ ~ i u u ' ~ ~ ~ a u ' ~ ~ n l w i b n ~ ~ ~ ~ a i ~ . ~ ~  

oil413 1hr-i aQcliiZudou (subrange) LLnf9SicnLoditiJ (enumerated) 
Y. 

uuua~au'oriradnh?hd6rLir~dwu@~ (standard types, subrange types us: 

enumerated types) 6 u n i i ~ ~ l u % i i r ~ a ~ a a e i i d ~ i a  (simple) M ~ Q A L ~ ~ I ~  (scalar) 

~ w n t i ~ i i ~ ~ o ~ v d ~ d n v i i u " u ~ ~ ~ n " u l ~ n " ~ ~ ~ d ~ ~ ~ ~ ~ a u o ~ ~ ~ ~ ~ ~ n G a  

u ~ u s ~ r a ' o y a a d i ~ ~ ~ u w ~ o ~ ~ ~ n n ~ ~  vulufi~ ~~uuafia~'o~~d~ldln'uw6d67 

(A simple or scalar data type is a data type use to store a single value.) 



LSZ LI ZSE 

ugrpLnrtlinLnLpnu1 nuirorn~nuro~rutnuiiuiio~n~p,~~ ror ro--0 rorndnsi 



zduuu Real (~iund floating - point) fihur7ugqn~&nui~(i1mf 
Y A  

(scientific notation) wwnslrl?u~~uuaarau~iw?u~~~rrd~oon~fl~~o~hu fIo ~~a~uf imi  
Y  

(mantissa) un:uuar!i& (exponent) mantissa i io  LRW~IP~UHDJ ddwinndiHio~riir7u 

0.0 i~neriounii 1 .O [~?U~LUULIU&~A~ t o  ~~~R~HDJUEIJ 2 &$u~mdqn60~ 

Turbo Pascal 
u d 

I C I L Q ~ W ~ ~ U L L ~ ~ ~ ~ ~ Y D J U U U  

uuinlslqindilguu o~diu?ur  

1oa8 f l ~  
, ~auIsldA~n Maxlnt  ID 32767 

diu?w~n'uau IslqiAqm~a -~ax~n t -1  d o  -32768 

~ m u l r j ~ n $ a d ~ ~ d R j ~ ~ a  (Numerical Inaccuracies) 

i l t y s l i f i ~d~u  o d n i ~ ~ z u i  w t-inLav4iu3ua3~ tio IonitriinwminIuni~unu 

U ' D ~ ~ O S J  L ~ U ~ ~ L R Y U I J ~ ~ ~ ~ I ~  ~U~UD~IJLL~U~I'IU~ ZYY L R Y P  (6?0dlJLd~ 

1 /3 go 0.333333 ...) R ~ ~ ~ L ~ ~ U Y I ~ K ? I X ~ A I U I ~ ~ L L ~ U O ~ I J  ~ ~ d u d - ~ ~ u ~ d u u  real uuin 
YY uo~u'oirnw a i ~ n i . r ~ n A  (representational error) uu~o~nirdm?uYoJ~~~,sluIoJ 

(bits) 4~Iflu mantissa diu?ufimduind;r U'DDEIRW RIAQ:GDURJ 
w 4 a o ~ m n a ~ m n ~ s u n ~ d  HUIU~~J ~ ~ ~ ~ w n i ~ d ~ L ~ n a i n n i 3 ~ ~ 3 ~ 1 ~ d u d u d i  

U D J L ~ U ~ U ~ ~ ~ W ~ ~ L L U ~ ~ U H D J  (Representation e m  is an error due to imprecise 

coding of a decimal number in binary form.) 

ri? oh~du LRYTUGU 0;1 LUUL~Y~IU?UO~J ~ J ~ ~ ~ U I ~ O L L ~ U D L ~ J L L ~ ~ ~ I  

Iuxuu~nu,sluao~ ~flWira~#Lflr0uu'ofi~~~161L~nu'~~1 d~aiaaevuiu (magnified) uiu 
Y d  nirrliu-aruuuudi h n i o ~ ~ q u  Luora,nni3u?n 0.1 tiun& w RR~Y~I~I~ 1 .O ni3qu 

h$irsii~d'aiaau (terminate) o x r h  rm D ~ I J  L ~ D J  

Trial := 0.0; 

while Trial < > 1.0 do 



begin 
1 

. . .  
Trial := Trial + 0.1 

end (while] 

hn~mnaaunirqih~drddoutilu Trial < I .O gda~ansflini.r 10 nAuu 

nauflar~af~ddmda~ ttsmqtfliniq I i nkuunauiiacnaf8nv&~fi~o~ i do~ ln t f i u~  

f iq~id ~ d i T ~ a t t L ( ~ 4 1 u a u ~ i i ~  ~~a~~fi~i~C/~ilu~d~duni~nmuauni~fiid'i~d 
Y d  Jaftnwai~6u r f i ~vu~u  ani~OlRdirfuniqnq:fiin'~ tavB iua~a ' i~ I~~u in  

uartAnvin n i ~ u a n ~ a v u u i n b ~ ~ ~ ~ = : ~ ~ v v u i a ~ ~ n u i n  7 a i n l d r X r a w u i n ~ ~ ~ n . ~ ~  

unrin (cancel out) ravri?rlnn41 wsKwiwda JaEimwmnnisunBn rh x Gvwnl~qj 

n i l  Y uin urSa X+Y aiabwaEjiYdrfltbdit#oa% x 

d . r : ~ a a w ~ ~ v C ( k u i m ~ ~ ~ n ' ~ ~ ~ v d d u u i ~ 1 ~ n " n u i n  'I (Cancellation error is a compu- 

tational error caused by processing a large number with a much smaller number.) 

unuriluauj U ($a urfiurn'u~au) (arithmetic underflow) kufl luad ~6iuani( fii LRU~UIR 

h J ~ n ~ ' ~ ~ R i p r u n ' u  ws~w~ia~uuinlvl~uin~ii~n-iid~:~~nuII~ (uinrRutRuuu 

(arithmetic overflow)) 

uinrfiu~fiurav m u m  t i i ~ $ d i  ttflrrdr6ani.rdau~~ w~n3:flin'udi9iu~u 

r#udoufidrfin ri?adidtdu 61 Hours 6 a  24 Min 6a 60 uat Seo do 60 .~onaiu&d 

. SeclnDay := Hours * Mn * Sec 

f iTnum~iu?uiuif lu~&iu' (86400) \$T% ~ e c l n ~ a ~  ~ d a ~ ~ i n  wa~i~di jdi 

bd tfiu~diicliuaka integer d 4 J ~ n i i a ~  (20864) ~ ~ ~ n ~ R u ' u n w u a : l r ) G n i ~ ~ ~ ~ a ~  
QEinwaih 7 ~ ~ a ~ n ~ l d a w i a  lu Standard Pascal t%-inqs\QCqudm(tm 

A * A  
Real h ~ h  Turbo Pascal i j 5 ~ ~ ~ f i ~ r y ~ i ~ n a d i d ~ ~ d % d 0 t ~ 6 a i i d ~ 1 u ~ ~ ~ ~ ~ a o ' m ~ d  
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&rb?~bhbaa ~ u i u %  :ilaknwnin~finoinnif ~~nud~~~n6ad%adw~s~wa' 

nirdiu~~~mui~~R'n~~uquu'  (Arithmetic underflow is an error cause by incorrectly 

representing a small computations! ~esult as zero.) 

uin~?urn"uraa wlntlfid d a k ~ w ~ i ~ ~ f i ~ a i n w s ~ w h ' o ~ n i ~ ~ i ~ ~ ~ d ~ i ~ w ~  
d  

tf iunhnar~mudl6 (Arithmetic ovetftow is an error caused by a computational result 

that is too large to be represented.) 

siirnibaa~dub6ulw Turbp Pascal (Additional Numeric Types in Turbo 

Pascal) 

Turbo Pascal ~ L L U  1 ' 5 ~ ~ 3 1 3  -2147483648 LLAZ 

2 147483647 c? LLdrnfi61 Long 
Y d  a% lnteger lqiuon 16 C R ~  

w i f l d  7.1 LL161dfi n h f s  Integer td u ~6u lu  Turbo Pascal 
Y n u  wtounuw~uuo~di$~muifn~ 

R i n d  7.1 ~~uu%fimfljOfA lnteg 

Y d a  uuuaiiRdiu?ub6uaodci?. 0Hii ibs:-Shortlnt ~ * L M ~ ~ L Y ( L I J  8 dndadi &{A 
e  Y e  d~i iah~f lu Word ~Au\6~~widiu?ur~uu~n~niuu ~ ~ u u r i i k q j p u o ~ a h ~ ~ ~ h  

~o~~niuo~~~uu%661 lnteger r i?dlrfuni3~nniuo~ Turbo Pascal d d 1 d i i ~ % &  lnteger 

~~~~mu1f0'1#n'uuuu%fi61u'of~du161dn~1n1~1n 7.1 \66?u 
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Long lnt -21 47483648..2147483647 



Turbo Pascal G ~ ? L L U U % C & ~ O ~ ~ ~ L ~  u L ~ ~ " o n M ~ i t l ~ 3  ( h ~ f u  L A ~ ~ I U ~ U ~ ~ ~  
Y ~~uua~Ru'o~w~~huLL~@J~tlnl~'buwi3id 7.2 wtourkfi%ou odriirhv?~ t~Bia:%ii~ 

ua ;hu?u~au~ t l h~  (significant digits) h~%~~dw:%~@kdi~i(Wni3~n$3vod Turbo 

Pascal d ~ ~ d i i ~ % ~  Real rnuimn~'n6uuuuaiimJo~w d ~ ~ r m ~ n t l r n ~ b s l i n ~  7.2 'l6 
63 o 

TYP Range Significant Digits 

Single 1.5 E-45 .. 3.4E38 7-8 

Real 2.9E-39 .. 1.7E38 11-12 

Double 5.0E-324 .. 1.7E308 15-1 6 

Extended 1.9E-4957 .. 1 .l E4932 ' 19-20 

urueda~n Integer L ~ L A  Turbo Pascal mmO6od0dl k 
J J  ' 

&urn ou'Lw ~ a o f  (compiler directives) ~~LIIY LwonO:b?'%iiR extended Real 

d i ~ ~ # u u : n o u ' L w ~ a a i ~ n ~ i u 4 1 ~ 0 u ~ u o ~  ~ u i i n a u f i ~ ~ ~ a i u o ~ ~ s i d ~ i  

d3:um waf ~uRirau (numeric coprocessor) ~3oId  
I 

ci?dsru?a~~+?uSi?~~11 MUIU~J ~ d n o u ~ a u o d ~ l $ ~ i ~ ? u n s : f i i n i s  

lii~funisdiu?cu floating-point (A numeric coprocessor is a computer chip used for 

performing floatng-point arithmetic operations.) 

fii~nis8~$d~ids:u3wwn33u63~wv If l#~dikd#~~u:nau~w~~or {$N+, E-} 
J L a~rr~nouIw~soflH'ns:fiinisds:8~3n W R K ~ L A ~  floating-point ho f i onnau~u~ iu  8 5  

Idddnml (utilize) nidscu3a w a i w  
J L ~ i ~ i i n i ~ G ~ $ ~ ~ d s : u ? w w w i ~ u  1fli7dddik~i1~' {$N+. E+) a~mnourw- 

uains:fiinisdiw3cu floating-point: ~ R ~ L ? ~ ~ ~ J : ' u ~ ~ J ' I U  ~JLRIDWUUU (emulate) 

(diso~6z~rov(6~~?f) nids:ma w n f m  
I 
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Syntax Display 

~tilf;r#kurnoulw udi?~aa (Numeric Support Compiler 

Directive) 

Form : 

Default : {$N-} 

iin?iuauiufid : ~ d o ~ i l  w passive ("1 -1 noulw~a o f ~ i ~ ~ . j i ~ ~ r i n ~ : : ~ g i n i ~  

dlu7ru floating-point dd\dhdld87d7::uaa~ai3~~7La21 do t h  active (dl +) nDU- 

Iw~aof~~~1~dolrrin3::Vg~ni~diu3~~ floating-point b u l ~ n i I J ~ z u 7 ~  W R ~ ~ U C ~ L ~ T  
TdrlsnciJ~na {$N+} 6~d8~rruq doI+uuuaGnhgn extended Real uod Turbo 

Pascal : Single, Double Extended 

Syntax Display 

~ 1 3 L 5 i ~ ~ u ~ u i l ~ # I I ~ ~ ~ ~ l ~ 1 r ( ~ i l  o f  (Emulation Compiler Directive) 

Form : 

Default : {$E+} 

U d '  d #nliu~Uiu@du : Luortlu active (dl +) 6 i d 3 3 J l ~ W a i 7 u h L ~ ~  ~ ~ ~ L ~ U U L L U L I  

doLiru passive (dl -) Rjd3:~7Rfl~fiunjL~Y?nl~61~BIfd 

uuuWnH'or 7.1 

1. cruu~i inoubja~nofu~~~u'of  &1wa7tilun~ijn (cancellation error) tdu 

1000.00 + 0.0001234 ddlLnl?k 1000.00 

~ d o ' ~ ~ u ~ ~ : u o n ~ a ~ i u ~ o d u ' o n 7 i u ~ d ~ i ~ 5 6 t i l d i u ' i d d d  W?DU&EJ%~VJ 

X := 100.0001234; 

riiuuId3un.ru 

1. ~ d o d n n n i n u ~ i u c i ? u ' ~ l n a ~ u ~ ~ ~ n ~ o d ~ 6 d ~ a ~ a 1 1  olodirfiunlslrj?nh 

adLfuug~ddLol6~mL0uLfl~hu~iu1u (decimal fractions) oin 0.0 61 1.0 L ~ u ~ R : :  

0.1 buldiuau~iu~duii+~lib'~gIJ (loop counter) 



Lnp~runl aslu Lpnyn,uzm uulnsizmulfi@i 43 LV am1 LP~)~K,U 

1!6!as1 JOI~U~!S~P uo!pury n$co91~0n~pn\ rau~e.fiph 43 LY Wed LpfiEnjU 

zsn r~u~ctnai 43 L$ ern1 ~pn~uu I - (IM) J~WISI JOIBU~!S~P UO!WURJ 

p~oruuulasm~i I q3 L~~LLUO~I H&~SI npyr~unbi COP 

pys hnniijir~g ~~~URU,OL,Y"IJ' 43 LFILLI)O~I (I-L pi) ~e1811eis1 nPYrposi 

asled osu em1 LY (u~nw) nyn~uuhnnnn&yrb 

n~p ~py\nruiirpl 

nbn~~r~ungi shnniinpyrl;un~ir~shnniip~~gfio~i~oninruiirpl 
zm al!qm '4! ~NRLLUOJ.~~~ (suo!sse~dxe 

3 

ueeloog) uhnniina~n a r IOU 'JO 'pus (uo~wedo ueeloog) shnniir~uny~y c_uzrn 

uknniiuiia~nu (~o~wado 1uewu6!sse) LpwuLyCu%\urLnLcIui ~$L!~LY o zm - , mm 



else 

ProcessSpecial(Ch) ' 

function IsLetter(Ch : Char) : Boolearl; 

Returns True when its afgument is a letter; 

othetwise, returns False 

1 
begin "{IsLetter) 

Isletter := (('A' <=Ch) and (Ch *='Z')) or (('a' *= Ch) and (Ch <= '2')) 

end; {IsLetter) 

function IsDigit (Ch : Char) : Boolean; 

, 
Returns True when its argument is a digit character; otherwise, returns False 

1 
begin {IsDigit) 

IsDigit := ('0' *= Ch) and (Ch <= '9') 

end; {IsDigit) 

u u  d uuuyfiIrnnuao~dd~u (function name) i i ~ a r n s i n l i u w ~ r ~ w h a ~ ~ ~ n ' ~ u  Fi~dn l~~t i l  
Y Y  

(True False) dua~~uwa~wduadn~~~lr~tlu~fitlu~1?onv~r~r~~61tl~w~u'~~uu~~ 



Ia!J = WQN 

sh-tniipa~n w '~~43 njiiuna~ 1~ is11 W~N Q (ao1w~do 

~euo!~ela~) #-- m~~~~~~ungi~p~ua~ou~rnu~~_u~~o,nnn ern ~ino~iu~~nu~ri 

~xa~ rpii~unl - v mu_o~.nyi 

,V, =: WaN 

L~~~HLIJPIPILLU~ '~~43 ngiu5aE WaN LY ~~~IPLPOL~ 
3 n 

seqdo~~soda n~nvro~uinln~upo 

(nynp nouurr~nu~ys~nuro~ui - vulnsi 'muo y) ~~r~u:mu_os~ynou:rp 

JEW una (IBJ~UI) ~a~fi; ~n~~un~gskoa:aii - pot.+ nuo~n~inunou:rp - npi 

- ~u:syxrnuor~ungi~y - - ua:siinyiur~nw - (~~43) :rnu_o~~siio~ut)annii 

(dl plea ~apwsqa eql) ~aps~sqa ekonvyznnii E.L rn 



Y Y  m~onur: (Each character has its own unique numeric code whose binary form is 

stored in a memory cell that has a character value.) 

rfiuglwod rwhd1nrduu tf luulnu~3d1 rhn~.r&$w?f 
Y Y  

3t;iwm?onu.r:@Idnu Turbo Pascal h n i l  uoafi (.rku1m3p1uvodm?$- 

oru5n1r~oni . r&~ddu~m~~~~tn~1)  (ASCII (American Standard Code for Information 

Interchange)) 
Y Y  

ri~uaort;iauowii uaw~s7unirIwn1nw~7n D ol~onur:tnulm los Cid 19' r i lw  
Y Y  ~nud~<ur&ud;c (increasing sequence) Y odm?onu3t?indoh 1% ASCII u n e f l d i s h  

L ~ I  48 n'd 57 (~QWg7plu3Ll) ~ ? I U ~ ~ ~ L % ~ ~ < ~ U ' ~ ~ I ~ ~ ~ W " L ~ M ~ N W U ~ ~ ~ M ? U ~ ~ ~ ~ E  

rnvln a 
'0' < I, ' < '2' < '3' < '4' < '5' < '6' < '7' < '8' < '9' 

Y Y  

waonw36iIwqj (uppercase letters) rrn:~nwKarRn (lowercase letters) rilu 

d~<udufwuod~o'nuf:? i~do~w 2% ASCII rduh 1% ASCII, En~sni ' l~du'dqsHir  

urg?plu3u~ih 65 3 4  90 ~ ~ n r o ' n w h r Q n u ' s ~ 1 1 n ~ g 7 ~ 3 ~ 1 ~ 6 ~  97 122 nmu 
Y Y  

t w ' u ~ r ~ ~ o i r p i u ~ 1 ~ . 1 ~ d 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ ~ 1 ~ o n w . r ~ ~ ~ t ~ n = : ~ ~ ~ n w ~ ~ ~ n  
'A' < '6' < 'C' < 'D' < 'E' < ... < 'XI < 'Y' < '2' 

'a' < 'b' < 'c' < 'd' < 'e' <. .,. < 'x' G 'y' < '2' 
W U  1% ASCllU m70n~5:fiU~!6 (printable characters) i ?~< I~ f l ~ rnu97n  32 

(.rChw?uni41~ (blank) ~ ~ o h w e i ~ d  (space)) Cid 126 (3<~hw?u&g$nwru' -) 
Y Y  

n i ~ h u ~ ~ w ~ o d n ~ u n u n ~ o n u . r : ~ \ 7 u ~ ~ ~ ~ w ! d l 6  (nonprintable control characters) 

fidtta?41 Turbo Pascal i ? $ ~ ~ n w f i ~ w q r l l  h w i u f i o ~ n ~ . r ~ ~ w d ~ w " ~ ~ o ~ w ~ n t ~ w ~ ~  
WAUMqESnIW 

ni~ri~~ioiru.r:n~u~u~d~~~dn~dto~6~nrli~$n~dni~unsrrl1n1.r 
Y Y A~rtrun~.rfi~via tnw n1m~uftu~3i?8d1~~wGd (cursor) Z d k ~ n u ~ f i  I, ti! oumaa 

dimdd'1d kumiR6nld w+orl1~vilfint'iu~n3:& 



pue SUOI~DUII j jeu!p~o) ~LIZU QLU~%UP&Z~II pn~~ocI~in%ucIy V'L m m mp m m - P 

(43) el!JM 



C(~ulroua~dnunlr~LIdo'~6~87n~7~~fn~dt~'d~7~61n'l (Ordinal data type is a data 

type having a finite set of values that can be listed in order from the first to the last.) 
u d b n ' < u t B ~ K u m u n  : Ord, Pred ttnt Suce (Ordinal Functions : Ord. Pred, and 

Suce) 
u d bn'<u Ord Uod Pascal f i l ~ ~ f l ~ R U ~ 8 4 O i ) ~ ~ n  (ordinal number) a ? o f i ~ ~ ~ a d d  

u d ciuKnd (relative position) U O J C ~ ~ L ~ J ~ U I I U ~ ~ U ~ ~ $ ~ L I U E ) ~ C ~ I ~ ~ O ~ ~ U  61~1~1f i~maf%od 

u dd $5 o i n u n o u q  ndaun IRU ordinal 11o~Cilurnlud1t?uiio 0. 1R21 ordinal Y O J ~ I ~ ~ I J C ~ O  1 

duu'rf auld 

haiuttuuafwh~n Boolean. 

Ord(False) !a 0 UW: Ord(True) A8 1 
d P rhih~ldr A ul: B uaun ordinal ~ a i i o u r k  l l R r  A < B t f l u a i d  a h  Ord(A) 

< Ord(6) 6odI~ua?d$i2tJ 

4d6.a"~ Pred u o d  Pascal n & h  (returns) h a *  (predecessor) vodw ' ln -  .- 

r j r n o f v o d C u  a~:$dn'.a'u Succ n$uluniak (successor) &n ' .a 'u~wd~&he Ord 
r A  c ! ~ \ # ~ L Q w I ~ < u w I ~ ~ ~ L ~  ~lr'dd~du'ded@ ordinal ~ri ltu 

kaad7d 7.2 $dff& Ordinal <u$oaJR Integer IInr$OaJa Boolean 

n lnd 7.3 t t ~ ~ d ~ ~ ~ ~ h ~ d n ~ ~ ~ ~ d f i < ~  Ord. Succ LIRE Pred n i ) w l n f i u o +  

d i u 7 u ~ i u u a : w l r l f i  ~ n a f  L L U Y ~ R  ~ n m ~ d k ~ ~ d k % ~ ~ u i l ~ l ~ f l n ' 1 ~ 1 ~ ~ ~ f i & 1  ordinal 
a d  u ~~iR:nia: laJun2af i  (Maxlnt, True) I I~~~lLLrr l%~n ordinal 0:ld!<7w(il (-Maslnt-1. 

False) 

c n ~ n d  7.3 w a ~ w h o d g d 6 %  Ord, Succ unt Pred 

Parameter 

15 

0 

-30 ' 

Succ 

16 

1 

-29 

Ord 

15 

0 

-30 

Pred 
- 

14 

- 1 

-3 1 



(,0l)PJ0 - (ILI)PJO 

no~2ron~pgl,plp:~mu,oe~1trrpt~~~roy~\ Z 

113s~ n\ s9 ngi~np,or~inuip ,L, 

uulnsitcm 89 nDi (~aqwnu lau!pro) Fnunorgincrip n .o, uulnui ~~&iylru~iiru~~ 

ULB 113s~ ~LML~ a pa~d :un 33ns 'PJO npyryroyMuuMrUhs11 m *I r6.LeLU 

~~13weqg uiiopt~ leu!pJo npyq c*~ DYOL_M 

pauuapun 

p~uuapun 

C-JUIX~YY 

PaJd 

P~UU~PU~ 

on41 

JUIXBYY- 

PQUU~PU n 
3311s 

C 

o 
L-IUIX~YY- 

V-JIX~W 

PJo 

an~l 

QSI~~ 

C-JUIXBW- 

JUIXBYY 

JQJaUeJed 



R i n d  7.4 i r ~ n d l $ t i i d i ~ n u s r  'C dLaYL%doi6ud Lflu 67 1% ASCII r i todoin 

gnus: IDI ~Clu~avriSJuo~Knu 
u d c  Knurr ID 9 ~ 6 a d d ~ a u  t%~o'Mnun~du 6s 

u a r ~ d a d a i n n i ~ n w o ~ I ~  

Ord('CS) - Ord('A') , 

~nih 2 IM ASCII IY o ~ r n ~ ~ I n q j n ? i K n u s 6 a I y 1 ~  u ~ m a i u  

uaneii~ludinYiv h ~ i u t d ~ o ~ r i s r j ~ a ~ ~ n ~ s ~ a ~ i ~ a ~ ~ ~ v i ~ ~ u  32 

6aaLiidrdu Ord('cW) - Ord('C1) r n i h  32 

%dgi, Character (Character Functions) 
U P  U U  U U d u a  +~Jn'$u Chr naunumaonun~d~niriluw~~w~o~Cu naanrsznnnunutd 

u drr u d ~ l a n u r a . u ~ ~ ~ ~ n u n u ~ ~ ~ u ~ ~ ~ ~ ~ i ~ a ~ u u d u o ~ ~ ~ f i ~ u  si?oii?~+u W R R ~ Y ~ D J  fundion 
u d u u  

reference Chr(67) f l ~ ~ l n ~ ~ d d b f l ~  ~hd~unu~~~ri-~n'u 67 (maonw C l u s k  ASCII) 

81 Ch ~~u&LLlh%~n Char, nested function r=ference Chr(Ord(Ch)) 

o :~d i rn~ouCu Ch L W ~ & & : ~ U  qdficu Chr 61 Riwncu (inverse) l a d  

~ d f i $ u  Ord hyI?~G?aKn~lf=: 
I 

KqDd7d 7.4 
u u  &fi%u Lowercase I u ~ d  7.3 nmunuwa~wdaQ~ ~har- iduuu&f iudtgn 

Y o ~ K n ~ s r n i f l u ~ ~ v r ~ ~ ~ 1 ~ ~ d w i n i ~ n o i ~ h  ua.sCu ( C i o h a d u  51 c h  t o  'cS. Lower 

case nKuWu .cl) 51 c h  Wa .c' t cws l6 r~uu~~~Cluo5~  u~r~on?iu~df l iy Iundi~m~~sn 

nndsrrQuwarClu U 

Lowercase := chr(Ord('cJ) - <Ord('AJ) + ord ('a') 

Chr(67 - 65 * 97) 

Chr(99) = 'c' 

h Ch ld lda 'nw<at~@ bfih Lbwercase nguffu Ch t ~ u w ~ ~ h o ~ ~  

(i? ad70 7.5 B i ( i y s i u ~ f l ~ f i u ~  (,Collating Sequence) 

d i 6 u s i u ~ r 3 u ~ 7 u ~  ~uir.164 din'yuo~nio'nusta'nfi~1~lnur~urkKu6ud 
U U 

hJ.runsutupJ 7.4 f i u d a u u o d  h n ' ~ n u r r f l u ~ " ~ u d Y a ~  Turbo Pascal naonusrdd 
u d rnutQKunun 32 f i ~  90 u'y$~&v~rrrrriiu (inclusive) ~ n u a ~ a ~ ~ m d f l u d f i o  6'nusr 

d i d  ( r s u k $ d ~ u u d ~ r i i u  32) 



iQJdir'u Upcase 
e u  d a '  

& n a u n d u d r r I s n d i n ~ a w d ~ Z u  Turbo Pascal (ud ld i tu  Standard Pascal) 

do UpCase ~ d d h  UpCase ~ ~ ~ U ~ ~ U R ~ ~ U W ~ M ~ ~ P I U ~ E J ~ ' E ~ ~ I ~ ~ ~ L U ~ ~ ' I I C ~ ~  Chra 

fioriiii~du Upcase ('a') n h d u  'A' #dn'Y?u Upcase n~uduo i5 i ia ruu6 
e u  t: ua~~uIadrldnirrd'Rtlu~~d~~ iioiffia~~u~11auuldZd~nw~~a~n"n m i n d  7.5 tin 

*u A v a n7tmd4;l;rnnu~dl6~~ur4i~uKau q QM I 

\ 

Function LowerCase (Ch : Char) : Char; 

{ 

Returns the Lowercase form of its argument. 

Pre : None 

Post : Returns the Lowercase equivalent of Ch if Ch is an uppercase 

letter; otherwise, returns Ch. 

1 
begin {LowerCase} 

if(Ch >= 'A') and (Ch <= 'Z') then 

LowerCase := Chr(Ord(Ch) - Ord ('A') + Ord('a8)) 

else 

LowerCase := Ch 

End; {Lowercase} . 



Edit Window 

program Collate; 

{Prints part of the collating sequence} 

Min = 32; {smallest ordinal number} 

Max = 90; (largest ordinal number} 

var 

NextOrd : Integer; 

begin {Collate} 

{Print characters Chr(32) through Chr(90).} 

for NextOrd := Min to Max do 

Write (Chr(Next0rd)); {Print next character.} 

WriteLn 

end. {Collate} 

Output Window 



617575 7.5 456%~ Ordinal rmr856.a"~ Character 

b b W %  nger 7.4 Self-check 

I. wd~rsuu~kr ioIdd 
l 

a) Ord(True) 

b) Pred (True) 

c) Succ (False) 

d) Ord(True) - Ord (False) 
U U 

2. ~ d ~ r r l i u w ~ i d c i a ~ d  ~uutiiaaanwrElua'nv~rtm9ian"u 

a) Ord('D') - Ord('A1) 

b) Ord('d') - Ord('a') 
I 

c) Succ(Pred ('a')) 

d) Chr (Ord('C')) , 

e) Chr(Ord('Z1) - Ord('A') + Ord('a')) 

f) Ord('7') + Ord('6') 

368 IT 257 
i 

Function 

Chr(n) 

Ord (N) 

Pred(N) 

Succ (N) 

U pCase(Ch) 

Purpose 

Returns the character 

whose ordinal number is N 

Returns the ordinal 

number of its argument 

Returns the predecessor 

of its argument 

Returns the successor of 

Its argument 

Returns uppercase 

equivalent of argument 

Argument 

Integer 

Any ordinal type 

Any ordinal type 

Any ordinal type 

Char 

Resuls 

Char 

Integer 

Same as 

argument 

Same as 

argument 

Char 



i) Chr(Ord('A1) + 5 )  

3. PJLBUU while p ~ 1 6 a a ~ a C 1 ~  for p d u i ~ d l ~ Z  
for ~h := 'A' to 'Z  do 

WriteLn (Ch, Ord(Ch)); 

7.5 aiiniiiheioe (Subrange Types) 
d P 

Pascal u o ~ 1 ~ ~ ~ i ~ u i u ~ ~ u a i r n ~ a ~ ~ ~ a d ~ n ~ a d  MUIJ?~%R$~~B~PUUIU~RU 
d $3 (user-defined data type) ~ P ~ ~ E ~ M T ~ ~ Q I % R  subrange lua subrange Q ~ i u ~ a n  

r i o u u o ~ c i ~ i ~ ~  7 C(~i(u~~io~n'tluuu"~~~e\~~~~u~ud~aw~:vlG~~w ( i 3on i i a f i n i~ l i l i l u  

(host type) vl?oaiinaiu (base type)) 
d d 

subranges uandzc A fuunad lo i i~  7 ~ u n u ! ~ ~ % & ~ i u 6 a i i d s i 3 ~ ~ ~ 8 ~ ~  i w  n 

d Turbo Pascal a : n s ~ s w ~ ! i ~ d n ~ u d ~ ~ n t i i ~ u n ! r i 2 i ? ~ l d i ~ a ! i a u ~ v ~ a u w a ~ w ~ ~  

~ l 3 G l $ i 3 ~ 1 ~ 0 d f i ~ v l l  

a$a&hiou viulutd ouuatmu'nr?~~5~~u6~$ $ d ~ i i d i d  uotak~fluiaa 
w ~d.4 A 

r i o ~ ~ a J ~ u I J % % f l L % d h ~ E l ~ ~ n ~ f a d ~ e i  (Subrange type is an ordinal data type whose 

values are a subset of another ordinal type.) 
A P W  ailauddiu aiinaiu ~ u i u 6 ~  uuuairnQy s ~ w a s v o d d i d ~ d q  u o d h  

gn416a!uni~d~:nimPn subrange (Host type (base type) is the data type whose 

range of values is restricted in a subrange type declaration.) 

n i r ~ u i u  subrange M ~ ~ ~ L U U @ I . ~ ~ ~ ~ ~ N ~ M ~ \ ~ I I F I  q ffm1a.J LT?I.~~W~I~L~:~IBI%~~ 
A Y  2 
. a ~ u u 6 ~ 6 a u f i i a ~ q u  type subrange roayn 



LSZ LI OLB 

: w~oj 
' 

$uo!1aJe13ea edAl e6ue~qng) nopfl2gu~au~u:spr~~ 
rCeldsla xelurt~ 

leased ron Ln~jooi 

-vI\~nulotn)no$M (SQI~U edms) ~U~M~UB a6ue~qns ~~LL)~~~~~~uIo LUU~~I\ n 

nzran e6ue~nqs uc,rn,uLp:ruurLnu n~p~riu~nnru~lyr~un~i~yr~u ma 

(.enle~ puoaes ayl~o 

!en(emew " en(er\u!w = adAl-e6ue~qns edh 



6?aotii\r : type LowCase * 'a'. . '2; 
i i n a i u ~ u i u ~ j d  : t~uuaii~$a~~lrrrido subrirnge-type pnCui u 6ud~ai in  

f 
t: 

subrange-type mu im~n i i ~~wnr i i o~n  minvalue 'OJ maxvalue (iUn~6w~~~:fiiu (ii 
u d  a 

minvalue LLR: maxvalue f io~o~l~~n~~~eJ' tbnun~~uotbn'w (iSunii n i h ~ ~ r i i l u  LLR: 

Ord(minvalue) ~ Q J ~ E I u ~ ~ I H ~ Q  tdl& Ord(maxvalue) 
w u 
U O A J L ~ R  : rninvaIue URI maxvalue Q I ~ L ~ u ~ Q ~ ~ w ~ ~ ~ L Q Q ~ ~ ~ I ~ J ~ ? ~  (constant 

identifiers) YQJ L~uu~hhpr~G~tbn ' tb  

nisasa~laou+i~~ (Range Checking) 
d ' d  ~u'of is lwni~ni . rs lsaaaou~ur i i~uuruo~d~un. ruwui~ iu~~~zr~uei id~r~n 

~f iuld~?olnd liilAld'Iw6?3rrd3 6 4  urT;j~nQn subrange mu~snslsaawudi out-of-range 
u dd'u 16 Turbo Pascal (Id L H ~ D U  standard Pascal) b.jn3zri1nuin wo sllua nisdfiuA'Ifi 

u Y LAW wnni3moaouGb iio~lanan~uznoulwrd {$R+) lwId.run.ru u~znoulwrnoi 

uad Turbo pascal ?zt6?~3<an1s~3aowou f i ~ u ~ i n ~ n u " w ~ u ~ d ~ r n  ~nmui3nidduw 

(turn) nlmnoaaufl&nlJ Options menu !Mau hunl3rGon Compiler submenu 

rrarhi  X 1% check box kiv??uni3~3aoaou6cv'u 

Syntax Display 

Range Checking Compiler Directive 

Form : -1 
Default : {$R-} 

i jnaiunuiu~i~d : Iumsdi~wn {$R-} 

Turbo Pascal rrjrn3aaaou$ofinwwim subrange s z ~ i i ~ n i 3 n s z r i i n i ~ I d 3 ~ ~ n 3 u  
u d' slaaaw:noulw~~oi {$R+) riilboulwr~aia5i~sKan~smsaaaoufiRu ra~rnad# 

s:~ii~nimmfi~nunw.joJ (debugging) hlsun.ru ~do~i?don&&iu nimnaoudi6~ 
- I  2 o ti wonGigu (out-of-range values) riinuwri own~3fii~uneii L L ~ I J : ~ ~ " J ' I ~ ~ ~ ' U & I L L ~ ~  

subrange 

d ~ m s u n s s l  (Program Style) 

~ ~ 3 ~ ~ ~ l 0 " h H h n i s l a '  subranges LLa~ni3W3aa~~uflFfl (Motivation for Using 

Subranges and Range Checking) ~ d 3 ~ ~ n 3 ~ ~ ~ ~ f r h ~ ~ ~ ~ 6 ~ J n i 3 ~ ~ ~ d 3 ~ ~ n 3 ~ ~ ~ ~ n l 3  



LSZ &I ZL6 

n~nso$l ((asall!) rquiilrlq,lahpp~op sa6ue~qns .L ' 

43a113 - 413s P'L layuprcff 

ntanaro n upr ~u~~~u:rpr~unoun~ra~~~$~~uiopu~annrr~~~u:ep - CGFLLI LblgLLl4flLRkbnP~ PbT%PO%UL~~P&la$~LLUPsGULu~N~~~~@@~~R~Pa~f@RlaLU~L~ 
RI " 6 " 

P@yPlsPnLLlpIl " PbTBLUn$H~Pn$P@$L~n19PnT%R219 leased OqJnl Lb$99Ps 
R " "1 

suo!~e~elaap uo!punj pue aJnpa3oJd 

n~ru~a~r~pr~~unua~un~~~uL " "a (iueisuoa p!le~u!) PO~UL~LLYPUL~L~ a a6ue~ lo ino 

iueisuo3 ~pa~n~nu~ela~u~~~~~u~rla~rrzo leased oqJnl neurrepguprreLurLea:e 

uon~or~~pnyrn~o~n~nrur~rp~~u~u p a leased oqJnl n nurLnunLeu ~1% nt~ k 
navaLruzLununLrcn+ ?U a6ue~qt-t~ ulna rsltn~unopuh a )II (JOJJ~ BUJ!I-U~J) ncrngrLy 

LEIL1LdLBMI?L~@~ul~l@~H (SII~S~J ssa16u!ueau) ~LRYRLLU?~\#JM~BM~~~L~~~ 

ramLnLyrLuLpra anlzurr rpnrunl (eisp peq) ~p~d'iiiqny r y :wn~nyrtucp:ru F' 
6 I .m 



9) 1 5 . .  -15 

h) 'ACE' . . 'HAT' 

i) 'a' . . 'Z' 

j) - Maxlnt . . - Maxlnt + 5 

bbdCulss"GoEmwaimni~m3ao~ou~~u o c o % u i u i i ~ i ~ u  

{$R+} 

type Year = 1990 . . 2000 ; {valid years} 

procedure SafeYear (var Y : Year); 

begin {SafeYear} 

repeat 
- 

Write ('Input year 5990-2000> '); 

ReadLn(Y) 

until (Y >= 1990) and (Y <= 2000) 

end; {SafeYear} 

rQ u~h ls r rnsu  

1. s c b i i u u n i ~ d ~ m i f l a f  mhwa"u$o;naftm Month lSR"9i?nriocbdounwbaub~ow 

(month number) aa:b!uun3:u?rwlu ReadMonth d J ~ w l ~ ~ b a b a i  Bo M ( a h  

Month) h n s r u a  ~iuna3bb&$~w"bibdaub~udi (word) b r ~ n $ u $ u b n ~ b ~ o u d ~ n s i o ~  

7.6 ~~c'la'unun'ul&ba~nl~n'7~~~~1~8~bnun"p.b~& (Type Compatibility 

and Assignment Compatibility) 



% i i G I L W i j € I H f h  (Type Identical) 

Turbo Pascal ~~u~~hf i )?sRodqn a r ~ i l u % i h ~ ~  
d d ~ i o u h  (same data type)) LUQU ouh$~~ddhddldu"~9]~~ 

1 ) j i n i ~ d . ~ r n i ~ ~ f i ~ d n z ~ m ~ ~ ~ ~ n  (equivalent) Q J C ~ L L R : ~ ~ (  

tY Pe 

Numbers = Integer ; 

PosAndNeg = Numbers ; 

IntType = PosAndNeg ; 

dfln%~ ~ I W  Numbers, PosAndNeg, IntType un: Integer ~iluuuuacer$o;n 

~ A ~ a u h  odid\3fimlu Percent lint Hundred ~d~td3 :n iR~m~d~ l j 'bd~~m~A~ou<u  

~wn:iir~da:nignd3:ni~l$~ilu subrange ai  oucu (1 . . loo) ~~ila.ildlouu8ld~oof 

aQer~~dau<u (not the same type identifier) 

type 

Percent = 1 . . 100 ; 

Hundred= 1 . . 100 ; 
w PI nDndcna 

~~uuaQm1Toinuiiowniruu nuiu fid ~~uuairnlio~s6dau~nriu (Type identical 

data types are data types that ace equivalent.) 

%iiGI'l#~~nHniilR' (Type Compatibility) 

~ruuaicnu'oynrodqm ~iluaicR~%~~nunilLn?w Turbo Pascal fi'il:JoUryioIdu" 
d d d~ud~d~ubJL~~1~d : 

1) A$ija(ipluiiounir 
t: 

2) ~ L u u ~ ~ n ~ ~ ) ? ~ n d ~ ~ i l u a ~ ~ d i u ? u t ~ u  (Byte, Shortlnt, Integer, .Word, 

Longlnt) lnubdi L~u6~d~~u~~uua~~dlu~uL8uLtrl~0un'~ 

3) ~ ~ u u a C m t ~ ~ r 6 d ~ ~ u a ~ n  real (Single, Real, Double, Extended) h e l d  

Qi~iflu$iod~Ou~~uunGm real ~trlioun'M 



4) niinvddigu subrange uo~~naf invd~  (6'?odidcdu Letter LLnr char 1% 
6 ? o d i d  7.6) 

5) ~~uunf inb~or6f l t lu  subrange u odaCnd4iu (host type) ~vflnunir 

h;ndi ~Qunis (operands) d ~ n ~ n ~ . a ' ~ ~ n u h ~ d i ~ l u i f n ~ n d ~  ~iiuni.r6?uh 

6?€IdldLd~ fi~fl6 
NextChar < > '3' 

;n~~dL~d?ln&J"&W'ud mnulnfi NextChar ~CluaQn Char via Letter lunid 

9l3dn'~u'l~ fi~fld 
NextChar < > 3 

NextChar 

auuaii~hya' lhnun"~1G vuwiid uuunQnlio~nsii~ 1 d~mui.inl5n'u 

t?~dlLfi~nl3l~~?niiln'6 (Type compatible data types are data types that can be used 

with the same operator.) 

n i~f i i~u~di ' l$bbnwn"~~& (Assignment Compatibility) 

~ w f l r u o ~ r  ~ ~ ~ n i 3 f i l ~ ~ ~ ~ i f i ~ . a ' L ~ n ~ n ' ~ ~ 6 n ' ~ ~ a  ~ ~ d s l u  Turbo Pascal thd oulu 
2.4 d B oiolduuvu~~~ou~u~Ou~P3~ 

i ) nCnuo~wanCurB~cbQn~+uah 

2) wanCu~iluuuuaitn$~y~2.a'~~nun'u~5~~nri~~o~Q~~M'~~niuluG~~uo~ 

cid ~ilu~dldiftivr'u6a L L ~ T  , 

c d u a  
3) hr~d3drrhni~?Juaiin real, Gw~uvu~na ~duaitn integer ~rsrriivodirw~6 

o dniulufihuoddif~~~ldl6h~.r"u63~~d3 %I 

6 i 6 ~ ~ d 3 ~ ~ ~ ~ ~ ~ ~ u n 7 3 f i 7 ~ ~ ~ ~ 7 ~ . a ' L L n ~ n ' ~ ~ ~ ~ ~ ~ ~  fiwahui.ro;nfiivun 

d72JinuiYa ud3ln uldd$oijnw nin 

auuliinixJ.rrninnjiI 

Letter = 'A' . . 'Z'; 

var 

NextCh : Letter; (NestCh is an upperease letter.) 



LSZ &I 9L€ 

nnranPa)nznE en 

r~n~p~~ourg~r~~nuu~~aunurrp~~~~anu~pe~ure~e~:s,~rrr~a~a~rg~r~ n CO '~~5our 

-gu~un;u~@ ngronn~n~rtrr~n~pt~eur~~e~~nuna~~rupnng~rny en y :sprr ry 

LOU1RLLLM 'LFICU)LOU)~~WLM~~~~ELLUP@RU~%~LL(L@~QIL~ ~(P!B$L~~O P w rs P CO rs 

(rtq!l!q!qedwoa adrtl pue aauap 



7.7 %~6?66od%h (Enmumerated Types) 

w araauuo~Jyvi~Gu 

data types) $7 D~IJ L$U 

;nus: 'rl ~auoiu Pascal UD~ILII~LLOJUYU 4 ~ ~ w i f i : ~ ~ ~ ~ u a ~ s i u n i f  d i i ~  

a *  r l c  h odid L$U %an L L O J % ' ~  Expenses ~ m i n ~ d u ~ d ~ ~ ~ ~ d n c i i o ~ n i u ~ u ~ d ~ ~ u  

Expense = (Entertainment, Rent, Utilities, Food, Clothing, Automobile, 

Insurance, Miscellanceous); 

var 

ExpenseKind : Expenses; 

61 ~ ~ d r  ExpenseKind (%&I Expenses) muisn ~n"ud i~n r i i ~d~ua~n"d~ua  
A' rdndi u'onnukd if i j i d d i ~ u  n(l~audidd~/iuh ExpenseKind 

if ExpenseKind = Entertainment then 

- WriteLn ('Postpone until after your payday.') 

else if ExpenseKind = Rent then 

WriteLn ('Pay. before the fifth of the month!') 

. . . 
s 4 ~ u o ~ i h  iuuiu% uuua~nu 'o~  a f i J n u n i r d i i ~ ~  7 gnfl~wuaInn 

~dsunruuoflunils:ni~1nii~ (Enurnmerated type is a data type whose list of values 

is specified by the programmer in a type declaration.) 

&ad14 7.7 

'LLuu%~u~dciu Day ddllau Sunday, Monday, r$udould 

type 

Day = (Sunday, Monday, Tuesday, Wednesday, 'rhrusday, Friday, 

Saturday); {days of week} 



, 

didrdu~u'o~Cua~m~~~~M'u6~~~0ulo~muGlvl~oo5~~uo LOUC~RY, 6aKnnll~r 

~308qw~rknuEn~q: 7116 , 

(6a odic   nu 'Sunday' ~gudiu oiiacm ~~~1dCuldl6) 

t i ~~ l~dh~~u lo~mdl rJ~~oT"b .a 'Cua i (m~~~~M'u~~n:d iuo~~~  dia6m~~w1.T~ 
d a  u 11d~ t . i lo i i r0ulorm~G~d~oo~6in~Ca (constant identifier) \uufionnuuonaiu k 

d u nil~zninaira ninlszninairniio~o~rioun~~d~zninCa~~d'tlm q &oi~n~uu 

Syntax Display 

type enumerated-type = (identifier-list); 

ni5dstninam~du (Enumerated Type declaration) A 

Form : 

67Q f h d  

tY Pe 

Class = (Freshrman, Sophomore, Junior, Senior); 
d iinaiuvui unjd : uuuafimt g nlvliao enumerate-type ~ndsminriirii~ 7 

L ~ ~ ? ~ o d ~ l J ~ ~ m ~ f i l ~ u m ~ ~  identifier-list d i ~ ~ d ~ z ~ ~ n f i u l u ~ ~ ~ ~ o ~ m ~ ~ ~ d L o a ~ ~ i f l d 6 ?  
dor u 

(constant identifier) Iuufionnu'uon?iuhni~d~:ni~a~m 
s d  u 

$a k m m  lo~nui~rl~oo.rvrwn?drnn~lu identifier-list ~~udv&n&ifiitu 

IuuiondfivumI~ 

1o~nu81d lo  ~f l l imu is t l1 in~~~ni7dfzn ina~m LLO~M'Y u inn i i~~dna  q 

fiinfh Day dninl~zninld fiuuio u~~d'a nimh:niplairm 

tY Pe 

TDay = (Tuesday, Thursday); 

~dQn6od (invalid) L w n z i l  Tuesday LLR: Thursday Ldu?~~il<ulf FI Day 

cn'?Awiiun~~laiim~~o~H'p1 (Enumerated Type Operators) 

nhoCuairmuinsplu integer, Boolean LLR: Char airm~~o~(iYttsi~z&~il(( 
d d 

airm15~oiti~ud &hoirn'uo~riiuo~.b~"u~~~~n iuoafi~~~~iiciug'nd~znin hv?uafim 

Day fii~nnlununi~uoduir (Sunday)  LAY 1 $ d ~ ~ ( i ~ d  lni<u 1 t'iikb (Monday) 

i i ~ ~ u ~ 8 ~ o i t i Y u d d - 1  2 r~ud;:ndri ei7lii~irunls~~mui~nldCuaii,~r~0~M'u dsi? 
d l ~ ~ n l S ~ ~ ~ ~ ~ R t ~ ? ~ l L f i ~ n l 3 r ~ l ~ ~ ~ d l L ~ l u " ~  

378 IT 257 



Sunday < Monday 

Wednesday = Wedne 
I 

Wednesday > Tuesd 

Entertainment < Rent 

~ n ? i u k d i i i ~ u n d 1 m ~ r i ~ h ~ ~ i i i u i u d i ~ o d ~ ~ u d ~ ~ d a ~ m ~ o d ~ u ~ 0 ~ ~ m ~ ~ ~ d ~ ' ~  
" d'c ~u ihod i~v io~d ~ u u ~ i i  Day ~ ~ l T ~ g ~ ~ 0 1 ~ l l ~ 9 ~ ~ ~ ~ t b i ~ ~ d t b ~ ~ ~ b b ~ J ~ ~  nisds:nin 

si?kIh:y7ii Today LLRt Tomorrow lfl~afin Day 

, var 

Today, {current day of the week] 

Tomorrow : Day; {day after today} 

~~u~snui~agnf i iv lunr i3u"i In  7 i i l d n w n o n i ~  d ~ 1 1 s : n i ~ a ~ n  Day njtu 

u " O ~ 9 l a . J ~ J i i l w u ~ ~ l  

Today := Friday ; 

Tomorrow := Satursday ; 
8'-u rl~aumdi ~ r i d a ~  hncl?u~Is  Today k ~ r d i  Satursday I f i f h h u d s  Tomorrow 
i Ji cu c, 

v & ~ i n t i ~ ~ u m d i i ~ A j ,  ~ ~ i ~ & ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~ f i ~ d i ~ u " n " ~ w ~ n ~ ~ u ~ ~ ~  

Today = Fri 

Tomorrow = Sat 

Today < Tomorrow 

Today o Wednesday 

Today >= Sunday 

mmuisn~~o;~Jn' .a 'ub~J 0'u;ud Succ, Pred rrnt Ord rYuaQnrro~ih'k &adTd 
a 

dordu auu t i i  Today i ia Friday l rR r  Tomorrow !a Satursday 

Ord (Today) 60 5 

Ord (Tomorrow) fin 6 

Succ (Today) fro Satursday 

Pred (Today) 6~ Tursday 





nkld d m u d n c r i l l f l u  ' D ~ Y H O U ~ ~  d t a r u ? n t u  WeekHours ~ & a ~ n o o n n n  
d Y d a r a E u ~ o i ~ ~ ~ l ~ r n a ~ m o ~ I d n s r u ~ ~ ~ ~ u  

WriteDay 

, 
WeekHours := 0.0; 

'for Today := Monday to Friday do 

begin 

Write ('Enter hours for I); 

WriteDay (Today); 

Write ('>I); 

ReadLn (DayHours); 

WeekHours := WeekHours + DayHours 

end; (for} 

WriteLn ('Total weekly hours are ', WeekHours : 4 : 2) 

n~.re l~u~um~sluudi~G~1~~1aH'~ (Reading and Writing ~nu&rate 

Type Values) 

~L~a~nairn~~a~~rrslrd~d~~o1n8i1~n'umu1sn2~du~~~i~~lr1s~~ns~~ ncmu 

d ~ f u w n l r o 1 6 y ~ u o d  Pascal ~i~6gnoon~ruu~~~1u~"ro~d~uci1%t61b~~dU'u o i ~ d 1 . i  

~ m ~ u m m u ~ s n d u u s f  n a ~ a u ~ 1 u ~ o d ~ m ~ o ~ ~ ~ o ~ ~ ~ r ] s : : 1 ~ d ~ 6  

type 

Color = (Red, Green, Blue, Yellow); 

-var 

Eyes : Color; 



40 JOIO~U~ aseo 

(.slaqsl aseo aq ue:, 

~pprpg qolew lou op ad& ase:, pue luelsuoo ~~M~M~uLLuLMM~~Q~u~I$/L~~LO 3-n 

ny laqel aseo ,patl, ny zenuon upweplrLzrurp1 nnreIIbcan\uLu=rrbpLF A- 8 m m n 
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Yellow : Write (' 

end {case} 

end; (Writecolor} 

' fl 7.6 nfru~uj lu~urdFi l~o~%ii~ Color 

&E)fhd 7.11 

nxwn.&nu ReadlnColor I ~ z d  7.7 n ~ u ~ u u d ~ d i u o ~ a k ~  Color iiuwin2i- 
~nof io i6~nua iu i c  Ba ltemcolor 

t$fiu;d 7.7 ~iliioun~:$J'r~nlia~ (valid color) gn%?au@lfi  Iterncolor 

(i?dd#tt~u~n (Boolean Flag) bo Validcolor n2~~unidih~llus:ri7~"ru6~6o True 

riiniEnur$oyngnrio~ (R, G, B ufo Y) gnhu5aqaiuk if fii~wdi&~.~~uCunir 
uo~ii+u~w'n"u Itemcolor f i h o ' n ~ 3 : $ ~ $ ~ ~ d p n 6 0 J ~ n d i ~  ValidColor gndicrun~ilu 
False ~ ~ ~ : p J ~ n g i h  

procedure ReadlnColor (v {output} : Color); 

Assigns a value to Itemcolor based on an input character. , 
Pre : None 

Post : 1te;ncolor is defined as the color value whose first letter is the 

same as the data character. 

Calls : UpCase 

1 
var 

Colorchar : Char; {first letter of color name} 

ValidColor : Boolean; {flag for valid color read} 

begin {ReadI nColor} 



repeat 

ValidColor := Ture; {Assume a valid color will be read.) 

Write ('Enter first letter of color (R, GI B, or Y) * I); 

ReadLn (ColorChar); 

ColorChar := UpCase (ColorChar); {Convert to uppercase.} 

{Assign the color value or reset ValidColor to False.) 

I if ColorChar = 'R' then 

ItemColor := Red 

else if ColorChar = 'G' then 

ItemColor := Green 

else if ColorChar = '6' then 

ItemColor := Blue 

else if ColorChar = 'Y' then 

1 
ItemColor := Yellow 

else 

ValidColor := False {repeat-valid color was not read.) 
I 

until ValidColor 

end; {ReadlnColor} 

rd 7.7 naru?usiu ReadlnColor 

r 

61 Black Un:: Brown B n l ~ ~ d u ~ u m u n i f d ~ ~  Color 41 ~ f l u a - h d  dl%& 

K n u ~ c ~ C ; u t ~ u r d o K n ~ ~ m " 3 ~ ~ ~ n A ~ i u ~ ~ u  B d~ i luuuuqn~ '~~qu J d ~ ~ ~ n f u u ' o  2 Anou 

IF1 luuo4~icoa 

% ~ ~ J ~ D u ~ ~ D u % ~ ~ L L o u H " P ~  (Subrange of Enumerated Types) 
A' ~nmui rodf : :n iw~&dau~~~%i im~~~du '~  ni.rJ~:niwcio~du~yii weekDay 

(61 Monday Gd Friday) ~flu6ffYuliauuod%tim Day uaz63ud.r SchoolDay rflua%l 
WeekDay 
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type 

Day = esday, Wednesday, Thursday, Friday, 

WeekDay = Monday . . Friday; {weekdays only} 

-var 

SchoolDay : Weekday: 

u'anaiukdfiiwumei~ 

SchoolDay := Monday; 

SchoolDay := Sunday; 

~iim<aWIm~eimainer$u$~.a'~onstant out of range 
w 4 v h ~ u ~ % % u s n L o d ~ ~  (Why Use Enumerated Type?) 
2 nr gnu maioat i?~ i i  n idbh i in~~o~Cu+d i  (worth) d~1a.i fi~i.imid5~1.1 

l~na iuwuiu iu  (effort) id od iuvar t~ud i21ad~~ r i i ~ s i d i r i l u ~ ~ ' o ~ d s $ ~ ~ 6 o l & ~ i  
uo~si?uJ.iaisnuotriu vi i~u~~~r i1ds$~~umon$~1~.snn3u ~vlq wnA oafinua~lilJ 

$il~n~.idiuusr?iinaiu bu'i1~~abdabbnau.j7u~u 

ujnaiukt if 

if DayNum = 1 then 

PayFactor := 2.0 {double pay for sunday} 

else if DayNum = 7 then 

PayFactor := 1.5 {time and a half for saturday} \, 

else 

PayFactor := I .O {regular pay} 

dnnglu~dsunsu~yiGu~fi~]ube,~~'b~!"~~ii,mb~~~C~ rii Sunday uez Saturday 

cfl "~d3Yiff" L ~ ~ I U ? U L ~ U  1 UBL 7 ~11~i16.J f i l 3 l l $ % ~ f l l l 0 d ¶ k l  Day LLR:& lbd5 

Today ( d i m  Day) mb$nu~onmu kflwajiiluDd 
if Today = Sunday then 

/ 

PayFactor := 2.0 





i 

I 

2. osuon5ini3dszni uaoiilz?pgnn'ot (valid) ~'3i~e~Jqnhio~ (invalid) 

fiiqnln!riqnKoin~lKo^a~~i u i i f l i ~ 8 1 ~ a J ~ n K o ~  

a) type Letters = ('A', 'B', 'C'); 

b) type Letters = (A, 0,  C); 

TwoLetters = (A, C); 

c) type Letters = ('A' . , '2); 
d) type Statements = (begin, e ~ d ,  while, for); 

e) type 

Day = (Sun, Mon, Tue, Wed, Thu, Fri, Sat); 

WeekDay = Mon . , Fri: 

WeekEnd = Sat. , Sun; 

sQ u~Inl~bbn58.~ ,J 

2 
1. ilsdstni~niiarro~u'r~u Month rs~zr~~upu"onai~& if didiidu!~ai A U ~ J G ~ I  

CurMonth lilunirn Month U V U ~ ~ Z L ~ V % ~  Integer o i n ~ V ~ i u u ~ a n a i u k d  case i d  

G n a i u ~ u i u ~ ~ d o u n ' u  

if CurMonth = 1 then 

WriteLn ('Happy New Year') 

else if CurMonth = 6 then 

WriteLn ('Summer begins') 

else if CurMonth = 9 then 

WriteLn ('Back to schboi') 

else if CurMonth = 12 then 

WriteLn ('Happy Holidays'); 

2. sdLieun3ruau~iu ~ e a d ~ n c o l o r  !nri (f?d 7.7) R~U@$I Black an: Brown 

~Uu61.aftar~a~Gu Color 6aer 

3. oJ~!~unf ~ e l 3 ~ 3 1 ~  WriteDay hna'ynftasrodG Day 
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rprrt!n;rLuny ~puyurr LL~UL~L~S~LL~~U qno ~~BM~UP~ML~ no r;lpo~~ngr 
? n ma 

kLnmgrprirLuo~nofin~plsMt)~nLcLyrLune~L~pan1zrpngr~u~u~r a n 

E~~U~~~OLO~@UM 

"01 ~LC yn~~n~~n~ogn_~n~nu~t.~~~royu~~nprr~,~nn~ls a ngr r~~~lp~q~pr~ 
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wahhotbn'.a'u Succ, Pred uR: Chr aidd$nGtliu (undefined) iiln?uoiffia~aun' 

raw~r6a 

d b d o t l  (Subranges) m~laR?iau~~(1aaoniu 'of l~w n1~niadiua~lb~"aou'a~R 

riid16~?nfiinwno?muuon Gaiudncl ~~a~nlr(1aaorou~R'udl~~~iim Range check 

error ni~dirituni~6~maiannat~iuuKa~~daaitm subrange ~nfiinumlnuuddiu 

(host type) hv r iu3hdon~u o d14~3n'~lu~aud36Jaft~uo9~u~ir~~~ueioo 'Iai 

maim ~uCufuwin5~aofKa~rda~dCu 6~a~lsluo~uiciio aitnddiu kaiuW R'udou 

t: d &om d a : n i ~ a f i ~ ~ o  ~damdiii ~awir~o~nuGbJroof ~riiuun1iui3n 
t : Y a  d n n g ~ % n t l n l 3 b ~ ~ t d l b & ~ ~ ~ ~ ~ 6 1 b b 0 4 M ' ~  nJuLdu strings, characters uRr numbers 

l i16 

~ ~ R t M ~ ~ ~ ~ ~ ~ ~ d l n i I 6 ~  (constrant identifier) ~ a ~ a u f ~  dnngluniad.r:ni~ 

airnuot~uuinniinff4na"4 Iuu~ondfiimnlvY~16~~~uauldo ~mu~'Id ~ o o i r i i n ~ ~ i  

ow& dnnp~unids:n?miin subrange %hlnnii~&~m 

Tdandiii ~ ~ d n a r u a u ~ l u ~ l m s ~ ~ ~ n ~ # ~ & ~ \ a " u  diu~"aor8suriiuo~aitmkro~ 

una1daoaRia~?a~wci~fld Pascal (Summary of New Pascal Constructs) 

Construct Effect 

niadazniq subrage 
u w  d'4 

type d3Zni~ subrange uo9waonuar~~cl~auw'11o Digit 
w w 

Digit = '0' . . '9' : d3rnau6audiaaonll3r '0' .nd~ '9' 

niada:nifl"11itm enumerated 

type d.rmi~a~nuo~Cudo BColor i'audi Blue, Black 

BColor = (Blue, Black, Brown); Lbmt Brown 



bbu~?h09"m Quick-Check 
e-u u I. &nauuidi i~6n~u~ueiioz 'ba 

a) r i f o o i f i i a u l u 6 ~ o ~ < u f i o  5 U R ~  7 

b) r d o o i i i i a r u u h o ~ ~ u f i o  7 aar  5 

c) ?&6.a"16 ThisDoesWhat f l ld iuor 'ba 

function ThisDoesWhat (First, Second : Integer) : Boolean; 

begin 

ThisDoesWhat := (First div Second) = 0 

end; {ThisDoesWhat) 

2. id1moinId6~iuianrdueii~Gm enumerated 16 
an integer 

a real number 

an identifier 

a Boolean value 

a string value 

3. o r o 5 u i u i i a f i n  subrange mui~nI%msaavliri~diuaurRu out-of-range 

oEjis!a bra: out-of-range WIJ~I real 13uoeii;r!s 

4. PJY~IC~IVOJ&~~OW~ 

a) Chr (Ord('al)) 

b) Chr (Ord('a') + 3) 

c) Ord ('7.' - Ord ('0') 

d) Ord ('2') - Ord ('a') 

5. %$a subrange ~diisr~u%6~ivl~uniaflo~n'u~Sa"ilinnia~ieii out-of-range 

~u$of la ia l ikJ Readl-n f i o r d  'ado%Yill 

6. a) n i ~ r d a & a 0 n u o ~ u i n i l u  subrange mmm~uriu~uwiniir~ofKa~ida 

~ I J C  < ~ a f i n u o ~ i i ' ~ K l u  host type Idiv lyaI l j  

b) ~ i w i n ~ r ~ o f ~ d C u ~ ~ u ~ i a i J ~ m o f e i i o z r ~ n o ~ ! a u " ~  
7. fiKaiur~aaosKaajj.a~al.a'rrnun'u!6 6ar~dacii?~d~azmuian~i~saa61~99'n'~ 

~ a r r ~ ~ a ~ n ~ a v l G s ! e i r  R ~ J ~ M ~ Q ! ~  



8. 6161 113 h o b ?  Real 0 d Q ~ Y l ~ i i  fii~~w~$~gid!$biJu 113 

~Lji~b~ajuDi (exactly) 

9. nisd~mi~aQmuo~Cu (enumerated type) u " i ~ i i ~ & l i ~ n r i n ~ ~ w s i : : ~ w ~ ~ m  

l Y P  HQBYIU 

type Prime = (2, 3, 5, 7, 9, 11, 13); 

10. a ~ f i o i s ~ n i i s : n i ~ a f t m b b o ~ ~ ~ i ~ ~ d w "  

type Class = (Frosh, Soph, Jr, Sr); 
'4' 

Q J Y Q ~ ~ I ~ Q J ~ ~ ~ $ U ~ A Z ~ ~ U ' ~ ~ ~ I ~ M  

a) Ord (Succ (Pred (Soph))) 

b) Pred (Pred (Jr)) 

i1n7unflna~ (Review Questions) 

1. a~uonQi;uo~~~u.uaiimu"o~a Integer ~~ijb~fioniiuuuaiimu"~~a Real 

2. od~~~mdnunisufl: o^buif~u"okmw ~ i m n i ~ ~ i u ~ m m ~ ~ " ~ ~ i i m ~ ~ ~ i o  b~mu"u~~ 

~ w o $ % ~ ~ @ I  Real 

3. B~~!uunrn~3:ni~a~m~~odCu (enumerated) k ~ ? u  Fiscal dd~ilu~~ouoin 

July i i d  June unds:niclkFudou (subrange) $Q Winter b f h  December f d  February 

4. ~ J b ! ~ ~ n 3 Z U ? ~ d i ~ s % l H a " ~ ~ n i 3 d i ~ b b ~ : : n i 3 b ~ ~ ~ d i ~ i d  "1 8iw?&? bid3 

Season ~ Q ~ L L O S C U  - 

type Season = (Winter, Spring, Summer, Fall); 

5. OJL!LIW while ~d Q J R U C ~ ~ U  for B d f i ~ d i ~ d  RUUG~I  C~LLIJ~ Ch ~~uai im 

Char 

for Ch := 'A' to 'Z' do 

Write (Ch) 

6. a) o~~ouu"an?ir~& case $dnnfloudrn Today b~u~ur i id iu~a \ r i  GuG 

u'on?iu 'Workday1 &D 'Weekend' RUU%I Today bBu%fim Day Q~~fluaiimuaaki 

da'Muo~Gdmi9ji~iJ~iiu~~Cu 
b) dibiJ~riodZinl3Ltlis:~J (guard) u"Qfl?iu&d case d ~~QIJ  

7. odb!ou~Jiln%uuYY~Ad9ns3'~18~ True M?O False huhng5Ydou1ui 

r ~ u ? ~ o d ~ Y o i ~ ~ ? ~ u u ~ u ~ J ~ u ~ d d  
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I rdo Rate fro & 1 ~ 7 ~ l o m ~ 6 u r i ~ i l  (0.01 ~ l ~ R 3 l ~ ~ n ~ ~ U e i o ~ ~ r i i n ' ~  lO0h) ru 
I w d 

nououuocaunaod fiduiiry$rriiiTu 
I 1 

Rate StartBal X (1 + 5 Rate ) ) X ( l + -  
365 

R a t e )  ,,,,lf StartBal X (1 + 365 

~ 3 ~ 1 t i i  StartBal, Rate uar N 




