
11.3 58~137ukd with 

1 I .I rruutrila$o'oy arzrduu (The Record Data Type) 



is an aggregate of related data items of different types.) 

nirdrani0lai5mrrrd uw (Declaring Record Type) 

~da'liilu~z~duu m ~ ~ ~ ~ & a r r a u ~ n n ~ m ~ n ~ i 3 u ~ ~ u  ~a'~1nl~uwunmvlk3f 

~ ~ n l r ' l $ ~ f i u m r m ~ n f t ~  o~wu 'n~~ '~uda~p~u~~u '  

ID : 1234 

Name : Caryn Jackson 

Gender : F 

Number of Dependents : 2 

Hourly Rate : 6.00 

Total Wage : 240.00 

~ ~ m u ~ ~ n ~ f i u m ~ ~ ~ ~ f t ~ ~ ~ ~ 3 ~ ~ i l t l ~ 6 d 1 u ~ ~ n u ' a ~ ~ ~ n ~ 3  uuuaiinh!a 

~z~iluunulu8~uciuuuud3 O ~ ~ O ~ ~ L L Y  YVEI~LLO~R=:T:LO~ l h r i  ~a~uzaCmua~aul~n 

u'ausludarci? U n ia~u~C+m (field) U O J C L ~ ~ U  nl~i 'urnf m ~ n f t d u  mldir~~uu 

VCR Employee d~ttIBIdl$~#u~~nld GttciC+a~~uau~Ruaa~~ run#a+slmuo'nu~: 
Y Y  

an$aqaa?onur: (rhniurwn) u a z n c l t y a d ~ u ~ u ~ 5 ~ ~ 0 ~ ~ ~  

wnst 

Stringlength = 20; 

' StringType = string [stringlength]; 

Employee = record 

ID : IDRange; 

Nbme : StringType; 

Gender : Char; 

NumDepend : Integer; 



end; (Emplayee) ' 

n i d s t n i R % f i n r h M ? u ~  Employee ~ ~ ~ n k a u $ 3 0 f i l ~ l  record Liar end 

dio'rmi unnu'a y aud wt~3d~tnoudi~a $oam$oya ( ~ i l d a u u i l d ~ o o ~ u o ~  Pascal) , 
A uL d aiuniuuuuaCnot(av QJ ~vnu'aya Ln.radwuiu colon (1) lanuao~vnh y aoonoin 

k ~ ~ % f i ~ u ' o ~ a ~ ~ d ~ ~ f ~ $ ~ ~ i ~ ~ ~ ~ L L ~ ~ % ~ ~ u ' ~ ~ ~ ~ i 6 1 3 ~  (Char, Integer, 

Real) %fin adid hulflfiuiu'bn t1G.a' (IDRango) M ~ Q  uuu%cnhdrrjid (StringType) 
b - d ' d  

ninJ~tni~liY7 L L ~ ~ ~ ~ ~ M ~ Y D ~ E T ~ ~ L U Q ~ M G ~ O L ~ ~ ( L % ~ ' ~ ~ = :  LC OM $7 f t ~ d  UM 

Clerk (mfd Y~ 1 1 .l ) d.r.n?~~dJd 

var 

Clerk : Employee; 

& L L ~ T ~ : L ~  ~ J M  Clerk d ~ ~ ~ d ~ f i d $ d f t ~ \ ~ n 1 f d s t n l ~ h ~ ? u % f i n 3 : ~ ~  UM 
r . 8  d ' d  

Employee ndw w r i 7 ~ n ~ i u ~ i $ ~ ~ n ~ 1 ~ r n 1 ~ 3 : : n o u  K ~ O Y J M ~ M ~ ~ ~ O G Y ~ + ~ M ? Y  i i ~nd in "  

unndisn'u 
0 -  A k ~ i i ~ a u u 5 l d ~ o o . r n a ~ l ~ ~  h&l.rttnru Pascal d o n n ~ ~ a n m c w f ~ ~ ~ i  

m.iau~md~iiuuaz%fin~ y ~ d g n c i o ~ h ~ ? u ~ ~ n ~ o ~ m f m ~ n ~ u " ~  R~Q~IJL~U %i(n 

st~duu Employee \diunu'a ~ 8 8 1 U k h 2 f f t  h~~~f iudovo~wc ind lu  

rr~uaGaa'ot(a~eriIuw wuiaiid uriw~~uud~o'rmia~dnluuuv O ~ T = : L ~ U M  M ~ r i  
d %auata~nuodaui%nu'o~a~~dazk (Record data type is a template that describes 

the format of a record including the name and type of each data element.) 

rnma'o~aTzr&lw Muis% f lu l8n%~~~Uf tL~ UM (Record field is a data 

element in a record.) 
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cl 
n15nlndba~a'o$astiiluw (Accessing Record Fields) 

ClY d ~~rnuiso~~it i~anu'o;~s=:~dt lu inuni~lg n7raannatlo;fi (field selector) 

record - variable. field - name 

h o d i d  11.1 

u ' o n 7 ? ~ & ~ o ~ d d L n " ~ 1 u ' 0 ~ ~ ~ ~ ~ 7 L L d ~ a = : ~ d ~ ~  Clerk ~d 11.1 URRJ content YDd 
d' 

clerk ~ f i ~ i n t n a i u k d c ~ i i u ~ n n a r l i n i . r  

Clerk. ID := 1234 ; {Store 1234 in ID field) 

Clerk. Name := 'Caryn Jackson; {Store( string in name field) 

Clerk. Gender := IF'; {Store F in Gender field) 

Clerk. NumDepend := 2; {Store 2 in NumDepent field) 

Clerk. Rate := 6.00; {Store 6.00 in Rate field) 

Clerk. TotWages := 0.0; {Initialize TotWage field) 

Clerk. TotWages := Clerk. TotWages + 40.0 ' Clerk. Rate 

rdolioqaOnrfiulu~trGuuuh ~u~rQns'n~i~~uni~~u~"a~~u~n'uu'opi~8u7 

l u ( n ~ 7 ~ ~ 7 1 u d l  & € l d l d L $ ~  ~ O ~ 0 ~ 7 1 ~ ~ J r h H ~ R d l ~ R n ' l ~ ~ ~ ~ 7 0 ~ 7 d u ' l J d i ~  d 1 ~ 7 1  
ed' Y r 2: 

~I&J$~H~R~~~H~Y€IJ C I ~ ~ ~ R ~ ~ ~ ~ N ~ ~ ~ ~ ~ J Y ~ ~ ~ R ~ H M ~ ~ ~ ~ ~ ~ ~ ~ " J H U R ~ ~ O M H M ~ M U  
a re 

(~unsruuno 0.0) w~divt~innidiu7nrrn"u' I~~~nu'0~~~:~~uu CIerk.TotWages 

u'on7iukd 

Write ('The Clerk is'); 

case Clerk. Gender of *., ~ 

'F', 'f : Write ('Ms.'); 

'MI m '  : Write ('Mr.') 

end; {case) 

Write (Clerk. Name) 
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rruu'?/n<Gi 1 1 .I Self-check 

I. uc i~ :hu lu 'R6 in~n& (inventory) d a d 4  u n u c i ? u ~ u i u ~ ~ . u h 6 1  (part 

number) BQGUKI (descriptive name) G u i n ~ b 6 q n . s w i o  (quantity on hand) uA: 

n n i  OJ~I?~UIU~~~~~: :L~LIU 8 0  Part 

2. ldsonsunn~~nnoubiamnid;l(liuammiut$u (intensity) v o ~ y m n i  w 

(pixels) uuooniw o d l ~ ~ f ~ i ~ a h T : b ~ ~ t b d ~  Pixels h ~ % l d s b t n s u d  Bdo:Iditnym 

n i w  L: ogmm w ucia:gaiidi L L M I ~  ~n.udiuau~~du X LLR: Y L ~ ~ d i n a i u ~ ~ d i u a u o ~ ~  
Y 

S%~H~UYZ L L ~ ,  LSD? ~~n:Gif iu 

1 1.2 ~ r d  U M L ~ U ~ ~ ? ~ ~ ~ ~ ~ ~ ~ I ~ & I ~ Z W I S I ~ I ~ ~ ~  (Records as Operands 
, 

n i s ~ i d ~ r ~ i v l ~ a n i s f i i ~ ~ e r d i s ~ ~ d  uw (Record Copy or Assignment) 

~ s i ~ i u i s n f i i h ~ u i ~ ~ ~ ~ ~ ~ ~ n " ~ ~ u m ~ o ~ ~ d ~ ~ a ~ ~ d s ~ : : ~ ~ u ~  ! d h & a ~ ~ d ~  
A us4 sttGuu5n~u~nanGaQmtGuan'u!6 G a a ~ o n a i u k  ( i imund i )  f i i r h ~ u i s t d u u  

t 
k a d i d ~ d u  51 Clerk LR:: Janitor nt$i luh~tdss:tduuaQa Employee 
L 

~ona1a.l Rd 

Clerk := Janitor {copy Janitor to Clerk) 

~ i h r u i n n h g n u d ~ : ~ a v ~ ~  Janitor W&t~nu'o g nF(~ufin'u.uod Clerk 

se tduu~ f l~w is i f i ~ad  (Records as Parameters) 

s::tdaurnuimgn~atOummi ~woa"li]u'~~~n"~u~"sona=:uau~iu~m~~iwim- 

i i t n o 5 6 ~  ~0uaQnniiou~uwim~~nof~~Cud~~uib'u~o~~u nisl%l:tG u u ~ f l u w m -  

i i ~aof~ i l I?s i 'nun iswi~ i i~mof  PURJ twnzd i  w i s i ~ ~ n o f ~ ~ r 6 a  ( h u d 3 ~ t t d u u )  

rnuiso kwiniuo~~6uaY'o~n'u!R '~wiu6a 
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Write ('Hourly rate > '); 

ReadLn (AnEmp. Rate); 

Write ('Total wage to date > '); 

ReadLn (AnEmp. TotWages) 

end; {ReadEmpioyee) 

&adla 11.3 ~?~L!UUM$~~ZLGLIM (Writing a Record) Iuld3~~n3ufiivun 

Lnm fnqdrrfift (statistics) h~?uqun-uuunou 1R~ri nz~~uu~aih n:LLuupen nr L L M ~  

L L A L ~ M L ~ U J L U U U I ~ ~ ~ ~ U  r i ~ u ~ l i l & ~ ~ ~ ~ ~ ~ a ~ ~ ~ ~ z j ~ u " I u ~ a ~ ~ ~ ( ~ ~ ~ ~ l n ~ i n < u  
LY ~~dururwmmu~m%n$ (group) ~ ~ i l i r i 7  u<~LuuM$~~::L~~uu 646 

tY Pe 

ScoreRange = 0 . . 100; 

ExamStats = record 

Low, High : ScoreRange; 

Average, StandardDev : Real 

end; {ExamStats) 

n3rUawiu PrintStat ( IuJ~ 11.3) LL~n4~Rd7d14 7 ~ J L R U ~ U L ? I W ~ Q ~ R L L ~ ~ = :  

h u  a ~ ~ ~ ~ i f i ~ m a f a : : ~ d u u u o ~ &  (3% ExarnStdts) 

procedure PrintStat (Exam {input) : ExamStats); 

Prints the exam statistics. 

Pre : The fields of record parameter Exam are assigned values. 

Post : Each field of Exam is displayed. 

begin {PrintStat) 





11.3 ~ A ? I U &  with (The with Statement) 
u a Z n i . r~num~a on~~n~~ t~dz1u~ f r ra '  (complete fieid selector) uriatnumciot 

~ ~ ~ ~ ~ L Y ~ ~ Q ~ R Y Q ~ T : C ~ U M ~ ~ L ~ W I U C ( ~ I L ~ Q H ~ I ~ ~ ~  L ~ R ~ ) I I ? O ~ ~ Q ~ ? I U & ~  with L ~ D  

r l i ! . f i~~~~on~~s lh~wn"uat  h n n u k t  with d f t u ~ a ~ ~ k d s s r ~ c w  Clerk ~LLRIJ 

l y d  11:l k d  
with Clerk do 

begin 

Write ('The clerk is'); 

case Gender of 

'F', 'f : Write ('Ms.'); 

'M', 'm' : Write ('Mr.'); 

end; {case} 

WriteLn (Name); 

TotWages := TotWages + 40.0 ' Rate; 

WriteLn  he cleWs total wages are $'. TotWages : 4 : 2) 

end; {with) 

or~$!uii ~nl~~ir i lur iorst~n"tK~~~d~:~duu~~ar~oanu'o~aniulu$on~iu 
U d 

$4 with L W ~ : ~ I  57 Lldf3:ld LIU Clerk dtlflH~I\1?Y~H? L ~ O J O ~ ~ Q C ~ ~ I U & ~  with GtB 
z d ~awi :~ann&~a~vi i~undi~~u \1d~ds i?~~onns l~~ad~u; fd  (niadit~du Rate 

unudozl~u Clerk. Rate) hfI7iu&t with iiddaadlg U ~ L ~ W I : L ~ Q L ~ C ~ ~ I L G ~ ~ I T  

Cunnu'a ~ ~ M R I ~ ~ Y Q ~ ~ ~ L L ~ ~ ~ ~ L ~ U M ~ ~ L ~ O ~ ~ ' M  

Syntax Display 

$an71ikt with 

Form : with record var do 

statement 
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nn~i:rcon:~~ai ~iiopun~nnisa~n~p m m poi t~ungr ~yc..&:spn~n~~uop 
(spumes) 
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n l l ~ n " t l ~ i ~ Y ' o y ~ ~ b ~ t ~ n ~ t i m " p 1 ~ 6 ~ 5 r :  tY"uu 
Pd a a a s a u o d i ~ w d ~ u o ~ n i s ~ m n ~ ~ u ' o ~ a ~ w ~ i m ~ s ~ n o ~ w  - a  d o ~ i i ~ , ~ ~ u U ' o ~  R d ~ ~ i l u  

n6uuodu'o~n"ooid risoms~uLnnLi(o?n"uyI~dauu'o~nfiLiuau'E]dn"u si?odl~ldu 1% 
I~JW~IUIR n i ~ i ~ ~ ? n w j 3 i u u ' ~ ~ n ~ ~ ~ w t a " n ~ i u  ~uu'oa.puo~nuru' aar~iuu'op 
Y~dulf! kdlul~fIl-b\u' m~lulsnl$~ELfiuu~d~LLn~~d7 Llu'El$~ t t ~ ~ ~ 6 3 ~ ~ ~ 1 ~ u ' E l ~ R  
nar~nmuisnliunadi6iuoaszrfiuu ~d orn"ulaiuu'or?~~~i~:~n~utndaun?iudi 

8 -A douns~n~nd~u~iuU'~~aainurlu~~n'riou~o=:~u'i~~~u uarm~luu~iuu'ognoon 
n 2 oinfta6~: o m d ? u l G ~ u ~ f l u ~ o ~ ~ " u ~ ~ s o ~ u ~ ~ ~ a  

~ I U C Q ~ R  w ~ i u i i ~  n ~ u ~ o ~ ~ o ~ ) ? ~ o i ~ w ? o m s ~ u ~ n ~ ~ ~ ~  uan"uw~auu'o~a~ 
~6sa~'oilnic dn8~nnis~~uduw?o~irnduo~s :~ f iuu  (Database is a collection of facts 

or information about related items usually organized as a file or table of records.) 

R ia i ido i i~huuo~~ iuu 'o~n  \Pillri n ~ U ~ ~ d ~ L ~ ~ ~ ~ n d n ~ i h ~ ? ~ ' ~ ~ d ~ ~ d  
u c( u d 8 ~ 7 u u  4~yI%unnnwi~~dn:nu ~ ~ d i 0 ~ n 7 s ~ n " u ~ o u o d ~ n n n w i  ~ = : L L U ~ H O ~ H I ~ J F I ~ J  

ncuuu~alu ~ ~ n : ~ n ~ m ~ a ~ t a " n ~ n ~  ~~im~isn~fiums~u~n~~~~~nGnw~~ia::nuIu 
s:rfi~u?jG@ Student 1 ~ ~ d d l d u ' ~ ~ f l ~ d d ~ ~ l ~ 1 ~ @ \ d d ~ n " ~ u ' ~ ~ ~ ~ ~ ~ ~ r ~ ~ 1 ~ ~ L ~ 3 ~ l ~ ~  

uo4s:~fluuCnfnw ttnadi6u Class ~ ~ m ~ l q d  11 .S 

const 

MaxClass = 200; 

StringLength = 20; 

NumberExams = 3; 

type 

Classlndex = 1 ..MaxClass; 

StringType = string [StringLength]; 

ScoreArray = array [I ..NumberExams] of integer; 

Student = record 

Name : StringType; 

Scores : ScoreArray; 

Average : Real; 

Grade : Char 





for I := 1 to ClassSize do 

ReadStudent (~lass[l]) 

~ i f k i i a y ~ ~ u ~ ~ n 7 d l 6 ~  Class qrlnflfd# ReadStudent (~~Luufln$a~$uuldf L L ~ ~ U  

U d' 4 1 nourliuuod$auou) ~nAun,  s r t ~uunh f i u  ( a h  Student) r:gn~n'u~iluam%n 

6ad I (1 5 I 5 classsize) 11Ddl l0ah'A~ Class n u ~ : ~ ~ ~ ~ % ~ d n l S d l u ~ d ~ ~ r f ~ , ~ d u u d d  

I d u n f  z~7ud lu  ReadStudent 

procedure ReadClass (var Class {output} : StudentArray; 

vat ClassSiz~ {output} : Integer); 

{ Returns the number +of students in the class through Classsite. Fills the 

subarray Class [ I  ..ClassSize] with student data. 

Pre : None 

Post : 1 <= ClassSize <= MaxClass and Class[l] contains the input data 

for the Ith student. 

Calls : Enterlnt (fig.9.8) and ReadStudent 

var 

I : Integer; {loop control and array subscript} 

begin {ReadClass} 

WriteLn ('Enter number of students : '); 

Enterlnt (1, MaxClass, ClassSize); 

{ Read the student data. ) 

WriteLn ('Enter each student' 's data : '); 

for I := 1 :o ClassSize do 
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urulff~ouo~lin4nwn"~~ua'i l=:~r1~~1m~wa ~ w n e i i  I ~nddnuud~dlasu'o 
t : d  a  u 

naiuk for niuuon~nqiuik with ~~riarns~nuinduona~mh with uirdiaiit.rrtduu 

y l v i  ~:olan"~iui$onqiu& for ~ u ' i 6 ~ 1 ~ ~ ~ h ~ u u o ~ ~ r ~ ~ ~ u ~ ~ u u ~ u ~ o ' t b ~ u  Y'onmu 

$4 with fl?fFl:$aul~ ~ I L I ~ M U ' Q R ? I U ~ ~  for 

~ a n s z n u a o d ~ ~ s ~ ~ i i ~ a ' o ~ a u u n i s ~ ~ f l  rnru (Effect of Data 

Structures on Program Deslgn) 

- n i s ~ o n l n s ~ & ~ u ' ~ 1 1 ~ 8 1 v i u i l r y ~ i  Y Gw~ncnuodi~A7niyuunifoon~~uu 
w da Id.run.ru ~donia~3Canreu7wiu d411.rru7a ~ ~ 4 4 ~  R ~ Q J L S ~ U  uomna #Q!~YQJ 

rin$nwi~~oiarnulfiuluf~~d~1uL~un~1innir uaeldnsruawiu8~~~tl~u'o~n'unfiaf : t i  uu 

R ~ Q ~ I J L ~ U  nxuaudiu Readclass L 5 ~ n n ~ z u ~ u ~ i u  ~ead~tudent  ~ d a ~ i i u ~ t r i u u  
t: 

M'n$nwiudarnu ~ounrd~n~lrwuiinf::uaudiu~~i~n'u Readstudent ardnira~rM'Fa 

f i ~ ~ f ~ u t t d i  n l f ~ ~ o n l n f d ~ f i ~ h ~ ~ d ~ i i l ~ ' n i f ~ d f < ~  Readclass hu6u 
a onni~~Eonv~~viun1~~fiuu'ay~lin$nwi6~~rla'~~0a~in'u~m~~~n~linn'~ - 2' d  d d  ndw uoqhn'upnvw urnitin MaxClass ~7dd~fiudouodcin~nw?n"dvun 

qniuo~ ~~wun?di$uuo~0ti uuin MaxClass x 3 ~fiuneuuuaou varuoq 

dlniri?naodqn &huitin MaxCIaGs fi~fiunt~~uu~du~~ar~nfnuod~n~nwi~~ein::~~ 

fi y auo~linhwlnui I o::~fiuIuuaai I uo~ttoqal&ik+n (fzd 1 1.7) 

Names Scores 
111 [ 2 1  [31 

Averages Grades 

C1 I [ll 

123 C23 

I 

r2001 
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lioii$awl~3on~iuk~ with ~~6i1~2iaz:~~uuun~d16~n~u'Iuu'o~~iuk~ for r d d u a n ~  
P 

'U7d~ldW 

for I-:= 1 to N do 

with X[lJ do 

~ r u t # i ~ ~ d z n ? ~ n u a d  q I rd&~w. z e ~ d s u u n ~ d i ~ u ~ ~ ~ ~ d ~ : p n d z : : u ~ n w n  

I~u$onaiukd with 
Y Y rtio"u~uniz$'oulwtJ'owd~C~ i3um w 

with X[I] do \ 

for I := 1 to N do 

zrr~uuun~d~&q.~rb~7n'u~ndzzu~nwn N nk 
rrfiuuGfpndz:u?~u~fii~~~\nodi%od I rdau-~f i~G~nmu with n h z n  niz 

r d ~ s u u r l ~ ~ i i u a ~  I n+~uIu~onnuk with ar ldGw~nxnv 

h a l J a o ~ t F ? a i i ~  Pascal 631md (Summary of New Pascal Constructs) 

Price : Real 

end; (Part} 

Construct 

ninlrrni~zr rduu 

type 

part = record 

ID : 1111..9999; 

Quantity : Integer; 

Effect 

TZL!~~UV~~R part gndzrn?~dis runfiin 
~ ~ ~ I ~ L ~ ~ Y ~ I ~ ~ ~ L ~ ~ I o ~ L % B I u ' o ~ R  

U R Z \ A Y ~ I U ? U P ~ ~ M ~ ~ ~ L ~ ~ Q I U ' ~ ~ ~ A  

~ u t s .  Price; I 

var 

~ u t s ,  ~o t ts  : Part; G 

Record' Reference 

Totalcost := Nuts.Quantity 

\ * ~ u t s  unr ~otts ~BwK'udrrrrduunfi part 

r ~ n f  ynaodq.mod ~ u t s  p o r h  



Construct I Effect 

WriteLn (Bolts. ID : 4) 

Record Copy I 

Bolts := Nuts 

$anaiu&a with 

with Bolts do 

Write (ID : 4, Price : 8 : 2) 

, 

type 

AElernent = record 

Data : Real; 

Key : Integer 

end; {AElement) 

DataArray = array [ I  ..I 01 of AElment; 

var 

MyData : DataArray; 

niroirltid unadi6uua~r: rcuu 

MyData[l]. Data := 3.141 59; 

MyData[l 01. Key := 9999; 

r5ih~uir:~duu Nuts Id6 ~ o ~ t s  

DataArray ~ f h ~ c n ~ ~ n ? d i c i . ~  654u16r-1 10 

h ua\rak~ AElernent (~ilur:~duu) wui%n 

LLd~:fid~vm$a~ada Data UR: Key 

MyData ~f luga c~rlr.aQm DataArray 

Fii~irl3.14159 L A u I u L ~ I B ~ U ' ~ ~ ~  Data Uarl 

~ ~ n a d 7 6 i ~  MyData < ? L L ~  41 9999 L ~ U ~ I &  

L%QI$O+R Key &qnfiiu 

uuuanlk Quick-Check 

I. U'aumndirl~~nr:nii~r:~duu~~n:unadi6u~aa:r qnlnnarl ihf iudi  
u a  A 

o ^ a ~ i u u n r a i u a i  ~~n:qnlnna&~nuaouorlu'n6n wlu3~1 
# A  PI 

2. ~~~!uunidr:ni(lra~n o"sY7unirttmrl w~~arlc~oufia~mar ~ l r l ~  640 IFI~JJT' 
u  PI^ 

Y 

uar 480 uoauadfnnlw (pixels) ~~a~~dn:~nrnw~d ina iu~uu~(~r lu~~ t i l~ ,  ~!ua u~r4ifiu 

(%em integer) I 



3. ~do~n~n$da:muisfll.a'~a~i~undi (assignment operator) i h n i ~ n d i ~ i c u  

nisafins: tduuln' ~ ~ : ~ d o ~ n r n k ~ : l d ~ i ~ ~ ~ ~ u n l ~ ~ r i i n ' u  (equality operate) 16 
L d niflCiedieif a ~ o k a i ~ n a i u m  '~r~uand wa 

difiu6u!1~ad Astudent 

StringType = string [StringLength]; 

Student = record 

First, Last : StringType; 

Age; Score : Integer; 

Grade : Char 

end; (Student} 

var 

Astudent : Student; 
t d  2.4 d 

5. 61 integer Idiuonnd?u~fiwo~1u nia'n.us:l.a'~wanvlu~lu6 ua: String 
2 d 

Type 13 20 1~16 oediuanrii kuds AStudent a:l3~uonvlriqu~fiun".~vlu~if1~6 

6. ad bqe~~ns:u?~~l~~tand~fl$a~~d33$n Student 

7. f i i ~ u ~ n ~ ~ ~ o n a 7 u k d  with aduonoq u ~ : C o ~ ~ ~ u o e n i r ~ % ~ o ~ a i u k . ~  with 

Ain~uoluol?~ (Review Questions) 
d 

1. ad duunisds:nicls:~~udo subscriber add~:nou6au~'u~u'o~a~~ Name, 
'2 

StreetAddress, MonthlyBill (diuau~~ud[r~i~n~~tb~~u) u ~ : ~ $ F ~ ~ o ~ L o ~ R I ~ ~ ~ I ~ I Q ~  

sr16a'u (Morning, Evening W ~ Q  Both) 

2. qtr~uulds~~nsu Pascal k k ~ ~ ~ o u s  %I u a r ~ s i ~ ~ i n ~ d ~ f i u r j ~ o u a ~ u a : ~ ~ u u  U 

- 

d 
competition ad3:niwnjif 

const 

StringLength = 20; 

type 

StringType = string [StringLength]; . 



PJOaa t d~a~~eurwng 

:[4 116~~~s = 9 16~~1s 
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!vodau ui w6ad 

nryr y~r~nrv1n1~g~k,H1~w11~~n19~F~~~~~ 
C 

1jue~3qduA~0 : uo!y)aduio3 

JBA 

{jue~3qd WAIO) ! pue 

~e6ejul : meld 

!sdAl6u!~)s : hjunot) 

'j~eJjU3 

'Juan3 



const 

TotalEmployees = 20; 

type 

EmpRange = 1 ..TdtalEmployees; 
I 

Employee = record \ 

ID : Integer; 

Rate, flours : Real 

end; {Employee} 

EmpArray = array [EmpRange] of Employee; 

var 

Employees = EmpArray; 

4. ot~!uuq~rldu ~ o t q ~ ~ r o s s  d~orn$uiUCiu "ididF'rmwun (total gross pay) 

~d i I i ~un l v !?u~a~~o  $ULL~~~IJU Employees 

5. a~o%uiuiii iorlriin (wrong) ludgu.uc~~dr~~n~uh~d1Jd L L R ~ L L ~ ~ ~ ~ H '  
0nXod 

I : = I ;  

with Employee [I] do 

while I <= TotalEmployees do 

begin 

WriteLn (Hours : 12 : 2); 

I : = I + l  

end {while} 

0. a d a b i  "$1 i i o r ~ r ~ n ~ u l i ? u u o ~ ~ d ~ ~ ~ n r u u ' i ~ d i ~ u " ~ ~ ~ r ~ ~ f l ~ ~ f i ~ n ~ o ~  

I := 1; 

while (Imployee[l].lD o 999) and (I <= TotalEmployees) do 




