
a4 

nrrnd 5 

n i ~ i i &  : ~ E W I ? I U &  while, for UR:: repeat 

(Repetition : while, for and repeat Statements) I 
$anaiukd while 

u 

rnd5 la'auaudi (LOOPS) ~d0atau7~~ ~ u a n  

d7uau& 3 ~ ~ ~ a ~ ~ u b m u L M ~ n ~ 3  (Event - Controlled) 
Y 

~i~~onkuuiat67tb$i (Loop Desing) 

iiamaiukd for 

u'onaiuih repeat 
u 

h u a u d i t u l u  (Nested Loops) 

nisr~~~nunwia~uaenisnmaaubds~~n~u 

$afimwwietfauva~nis~~~ubd~~~nsu 
- 

b~.r~~nsud~~nI~inwiui~~a"aoufi~~mtw" canaiukdeii~ 7 IuniWsun~u 

n ~ t f l i n i n ~ u ~ ~ ~ ~ n f t  ~riiw"u oliiidsiimiu .aarl6~~ai~3~wiriraeJ"kaulwd nszuaunv 

aiof l i&~aiunk &oriiaL$u 1% editor VOJ Turbo Pascal @ ~ m u i s n ~ n 8 0 ~ ~ i u  
u t maah L L M ~ ~ J  (cnrsor) \ll&u~-i~mbdsunsu~~~~:nstfl~nidi ~fiunisdiuurii~'?a ~ u f i  
(edit) ~siriaunfdniunaiudi~ilw 

u 

nisrIidi vluiuii~ ks~&~nau~uldrunsu"~~ii,mimu (seqnence, selection, 
u t: Y 

repetition) U R ~ ~ ~ ~ ~ ~ I V ~ J V U ~ ~ ~ ~ I J  7 lubds~m3uLi~lnii ~?u?I(+I W ~ E I ~ U  (loop) 
'4' U 

I u u n u o ~ o ~ u i u ~ o n a i u t ~ n a ~ l ~ u ~ a u a ~ ~ i ~ a c  Pascal rnugiin !aln while, for LLR: 
t: 

repeat s a ~ n ~ o % u i ~ $ a # ~ a ~ ~ n a i u & ~ ~ ~ e i w t % i i , m  hC(na"iilo~u$anaiuk~ if &I huau 
u t 
$1 d n i s h d u l 6  unduunuot L L R ~ J ~ ~ " L ~ M ~ I ~ ~ L ~ ~ ~ L L R ~ ' ~ . ~ " ~ ~ ~ ~ M ~ I . ~ " ~ M ~ M  (nested 

loops) SpTds~~n~uoi i~ls  



5.1 ~ Q Y O R ~ I U ~ ~ ~  while (The while Statement) 
u I * A  nisfinwifiodnis?udi ~ 5 u 6 w 6 i ? n b o n ? i u & n ? ~ n i s ~ w ~ i  s ~ n d o ~ R i  

uinAvn ;lo ~ o n n u k  while kwo~~d~ttn3ulu:d 5. I diw? N L L R C L L ~ ~ ~ J M R ~ I ~ ' ~ ~  

ns~ni r iuo~w~ni iw~~oi~: :n tb!  7 nw auuMi~di id ib i~d?~ hi ciikditrliginir 
u 

I jsn i i  <-~huawdi (loop body) ~iussn'JRiii do 

63 d?w? wG1 

~ r n u 8 ~  h n ~ i a b d ~ m o u  Onkouhn begin LLRC end (while} ds:nauci?s 

A I ~ ~ J ~ I J ~  ~ J ~ ~ U ~ ~ ~ R L ~ U L O ~ ~ U ~ I ~ ~ W ~ ~ ~ I ~ ~ Y I ~ ~ ~ ~ ~ L L A ~ ~ ~ I M ~ ~  U R R ~ W R ~ I ~ I ~ ~ ? U  

v o ~ w r i n d i ~ k o i n u l n ~ k ~  f i u i oc f i ud ib i~nn~dn i~  .lion~iuksnuss~j h i ? w  
Y 

?wdi n~t f i in is  LLAZLLHGI J wRbona7~ All employee processed 
8' 

& a h ~ % 7  MUIL~~~J d i & d i ~  9 ~ ~ ~ 1 6 1  9 %dun~s?wd; (Loop body is 

the instructions that are repeated in the loop.) 

CountEmp := 10 ; {no employees processed yet} 

While CountEmp < 7 do (test value of CountEmp} 

begin 

I Write (' Hours > ') ; 

ReasLn (Hours) ; 

Write (' Rate > $ ') ; 

ReadLn (Rate) ; 

Pay := Hours * Rate ; 

WriteLn ('Weekly pay is $ ' , Pay : 4 : 2) ; 

CountEmp := CountEmp + 1 (increment CountEmp} 
l end (while} 

Loop body 

WriteLn ('All employees processed') ; 



CountEmp := 0 ; {no employees processed yet} 

~ ~ u ( i i k u 6 u  0 luO;?~ds CountEmp ~JL~NU~I~C~~U~IW~UW~~~~IU~~I~!  
n i r d s r u a a w a u s  dsr~ijww~irwo6~~uu;~ CountEmp < 7 fi~guo?c cq 

CountEmp := CountEmp + 1 {increment CountEmp} 
Y 

uan 1 ~uriiuoc CountEmp 1 1 ~ j o i n ~ ~ k ~ ~ i i l ~ ~ u ~ ~ ~ ~ u ~ u $ i ~ n n s : : w " i n i s  
v dcr 

L L ~  ~ I ~ ? U ? ~ ~ ; U W U ~ ~ C ~ U S ~ ~ " C I ~ B J Q I M N ~  while U R ~ ~ W L W O ~ L L U U ; ~  CountEmp < 7 
L: d nndsrr.ijuw~~nnsc~w %I h~?udin'm~~uoc CountEmp 

~ i d ? u ~ u ~ i ~ n n s r v l i ~ n n a " c h ~ ? ~  tii~~daz6auae CountEmp oin 0 6 
t: d'e q ~ ~ f i i l ~ ~ i h ~  CountEmp ~riir% 7 Q~nscuuwariuuu~~ dsrt0uwa~iru~?1o fi2nifaon 

oinkuauGi~~atnisnau?uci~ldt~aiukc WriteLn ~~iu~~jcqj?(i?uauGi 
Y Y 

Cwo6~~uu;a nAj6i~eau while h n i i  I j o u l . d r i i ~ i a o b n i a a ~ ~ ~  (loop - 
A Y L: Y 

repetition condition) notgndsz~Duwnriounisr i i$ i~~da~nscu~~Kad~u~u~i  
d d d d niriauauGipnrii& ~u a ~ a  auIud~auoic uaroonW (exit) ~ u ~ ~ c a u b d  

d ' d  ~ilu~r?o keiwuoc while loop luid 5.2 u~~cl~Liunisnszriinisu wouhlunrjae 

nl$i-maiu<m pndsr t.ijuwa~iluoit<u ~ ~ 3 n  i i i ~ i l u o i c  ~j~??uau& ~nnsrvlinis 
U 

! - 

$ 5.2 &91uuod while Loop 

IT 257 2 17 

i 

/ \. 
< / C o u n t ~ m ~  \. ~ True 

'r; 1 

False 

Exit loop 

Read data ; 

Compute and display Salary ; 

Increase CountEmp by 1 

I 



~ 1 r d x ~ ~ a ~ a o ~ n m & ~ o w ~ 2 1 ~ i l u ~ n " w  ru gn%.saonain while loop 

~ A o q i ~ r n ~ ~ i I l l a  u naiuttnnciio.rr~ii~ ~-onaiuk while IUT~ 5.1 fuu jna~u 
w 

RCJ if 

if CountEmp < 7 then 

begin 

... 
end ; {if) 

d t  u'onaiu&ds:nou M&~IRJ~U then n ~ : J i i n i s o r i i ~ u i n d ~ ~ ~ \ t b ~ m ~ ~  h w  
d t  ~Uu'on-diuft while ~ ~ n ~ i u k d ~ : n a ~ ~ 1 ~ 9 ~ 1 6 3 9 a ~  do a i m 3  d i n i ~ u i n n ~ ~ ~ u c m f  J 

62ud.r CountEmp IUzd 5.1 f i ~ n j l . j ~ ~ d m a u ~ u n i ~ a ~ $ i  (loop - control 
w 

variable) L . w ~ r ~ l d l u ~ d ~ ~ l M t b n ~ l  &kruaw$i  l : f i l h M % ~ i  

~iudsna.u~uni.rawd; CountEmp 6o~~nrlinunriili'uriu nnmu UR:~?U 

1Kdu5~~uir~i~ildawa~~ind0:n3:.iiini~orii~~nGo~ 

Initialization CountEmp f i lMu~d1&~6~~ f i u  0 ( f i l M u n " 1 ~ ~ ~ 6 ~ 1 6 ~ u  0) 
L 

riouft9Gofla78~639 while 
I w 

Testing CountEmp g n ~ n ~ o ~ r i o u L i u ~ u n i ~ ~ i d i ~ o ~ ~ ~ ~ ~ r  loop (f iun 
w 

ji nimwdi (iteration) M%I pass) 
Y t: 

Updating CountEmp ~ n d ? ~  ( ~ i u o ~ ~ w ~ ~ u ~ w  1) 3:Miidni37~diLLd~~~3d 

da~~whd;f jd W U I L I ~ ~ J L ~ ~ D ~ ~ I U Y I R ~  while % ~ n a u ? ~ n i 3 J i i h u a ~ ~ d  

(Loop - repetition condition is the condition following while that controls loop repeti- 

tion.) 

RI?u~ ' IR?u~u$~ ~ ~ 1 ~ ~ d ~ ~ L d 3 ~ ~ d l ~ 0 ~ s ~ " ~ a ~ ~ ~ ~ ~ n l 3 . / i 7 ~ l ~ ~ d g d  (Loop 

- control variable is the variable whose value controls loop repetition.) 
t 

~unouC(n6i~ni t io~~nn~:~ ' ih~r"u~nm3.~uod while ad6i~iijni'iku6i 
t 

nimnrrouli'uh oc ~ o u n t ~ k ~  o:lri!naiu~u~uln q uurnsdil6oeu"~~wiifid3~~n~u 

wzriia~iiildk~il~auie~qnfiiu (CountEmp > = 7) ~ r ( l ~ i d n i ~ . / i i ~ i u o d ~ d  ~ ' I ~ L L ~ T  

n7u?updlidnisdr"utii gdwrn3zrii lvnsanIdw gdtduif&unii ~~doGwf (infinite loop) 

while sd qI Iw3d qI 5.1 f i u n i i  gdn13Q (coumting loop) M% f j d ~ a ~ q ~ b ~ 6 a % h  





{al!q~} pua - u!6aq In ynqukr1nou-rpr 'P 

n~ruonn~i n (pk al!rm ran Apoq) ~gnrnl~)r.~ypk ~I!W ran Apoq *~apyq, noru? a 

(luauale~s al!qm aql 6u!1~euoj) al!qM ~n~ruofinn~rptucr~u 'P a 

(alhs UIPJBOJ~) RLUIIL~JPD&P~~LB 
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u~nciiJ9guicYa~ Pay r % w a ~ ~ n ~ - ~ u l u  TotalPay R ~ L J L M ~ ~  9 4  dwnis~8u 

d i vo~  TotalPay 6~unimu7!illduda:n& ;d 5.5 m i u s o u w ~ u o ~ n i s ~ i h ~ n ~ i u ~ ~  

d ~?~ iuc i imu r i i uo~  pay $ ~ ~ ~ ~ n ~ I f l ~ ~ w l u n i A ~ ~ i o ~ i i d  W.rn-tiiWi nnl.rm7!1 

nuiuiid ni.rwium~oll~d (Recall that iteration means a pass through the loop.) 

Edit Window 

program payroll ; 

(Computes the payroll for a company} 

var J 

NumberEmp, {number of employees} 

CountEmp : Integer, {current cmployee) 

Hours, {hours worked) 

Rate, (hourly rate} 

Pay, (weekly pay} 

TotalPay : Real ; (company payroll) 

begin (Payroll} I 

(Enter number of employees.) 

Write ('Enter number of employus > ') ; 

ReadLn (NumberEmp) ; 

(Compute each employee ' s pay and add it to the payroll.) , 

TotalPay := 0.0 ; 

CountEmp := 0 ; (Start with first emplo;ee.) - 

while CountEmp c NumberEmp do 

begin 

Write (' Hours 7 ') ; 

ReadLn (Hours) ; 

, Write ('Rate > $ ') ; 

ReadLn (Rate) ; 



Pay := Hours * Rate ; 

WriteLn ('Pay is $ ', Pay : 4 :2) ; 

WriteLn; 

TotalPay := TotalPay + Pay ; {Add next pay.) 

CountEmp := CountEmp + 1 

end ; {while) 

WriteLn (' All employees processed') ; 

WriteLn ('Total payroll is $ ' , Total Pay : 4 : 2) 

end . {Payroll) 

Out put Window 

Enter number of employees > 3 

Hours > 5 

Rate > $4.00 

Pay is $ 20.00 

Hours > 6 

Rate > $ 5.00 

Pay is $ 30.00 

Hours > 1.5 

Rate > $ 10.00 

Pay is $ 15.00 

All employees processed 

Total payroll is $ 65.00 





rrurfin$m 5.2 Self - Check 
Y d  I. oouoncinai~y m d ~ o r ~ n u ~ n ~ w a b a  while i p l< i~d i~u  ~ ~ o < o a ~ a j i c i i  

L Y i l n u y  5 

WriteLn ('Enter an integer > ') ; 

ReadLn (x) ; 

Product := 1 ; 

Count := 0 ; 

while Count < 4 do 

begin 

WriteLn (Product) ; 

Product := Product X ; 

Count := Count + 1 

end ; {while) 

2. riini3ison WriteLn ~ i o ~ i m o u d i d ~ ~ ~ o d ~ d ~ ~ n u ~ o t ~ ~ u n o u ~ ~ u ~ u  loop 

a.suonciiii.s q Auaol~wa 
d 

3. nndiriruni~nl5n~iam~a::~~ wn3~dici7uundn13~1~~1~~ij i idu" 

Write ('Enter X > ') ; 

ReadLn (X) ; 

Write ('Enter y > ') ; 

ReadLn (y) ; 

Product := 1 ; 

while y > 0 do 

begin 

Product := Product * X ; 

end ; {while) 

WriteLn ('Result = ' , Product) I 

4, w & d 3  (modify) ~~un3ulu:d 5.4 ~dol~~~ ju~olduat i i~~du~7u~~nuuoa 

wrin~iu uon~clirooinlrsuinr~3u~~oun"~~u~ 



LSZ &I 



Edit Window , 

program PayBills ; 

{ 

Authorizes payment of each bill as long as there are suffiuent funds in the 

checking account. Assumes bills are entered in order starting with the 

smallest and the total amount owed exceeds the initial balance. 

1 
var 

Creditor : String ; {input - name of creditor) 

Bill, {input - amount of bill) 

InitBal, {input - starting balance} 

Balance : Real ; {current account balance) 

begin {PayBills) 

Write ('Enter initial account balance > $ ') ; 

ReadLn (IniBal) ; 

{ 

Pay each bill as long as the account is not overdrawn. Decrease the 

balance by the bill amount after each bill is processed. 

1 
Balance := InitBal ; 

While Balance > = 0.0 do 

begin 

WriteLn; {Skip a line} 



Write ('Enter next creditor > ') ; 
i 

ReadLn (Creditor) ; 

Write ('Enter amount owed > $ ') ; 

ReadLn (Bill) ; 

if Balance > = Bill then 

WriteLn ('Issue cheek for $' , Bill : 3 : 2 "to ' , Creditor) 

else 

WriteLn ('No checked issued - -' , 'Account balance is only $' , 

Balance : 3 :2); 
, 

Balance := Balance - pill {Update balance.} 

end : {while} 

WriteLn ('Insufficient funds to pay any more bills I)' 

end. {PayBills} 

Output Window 

Enter initial account balance > $120.00 

Enter next creditor > Sam Jones 

Enter amount owed > $ 65.00 

lssue check for $65.00 to Sam Jones 

Enter next creditor > Shirley Valentine 

Enter amount owed > $ 70.00 

No Check issued - - Account balance is only $55.00 

lnsuflicient funds to pay any more bills ! 



R I ~ I J  5.1 ~ i u s ~ u n i ~ n ' i : ~ i n i ~ ~ ~ ~ I ~ s ~ ~ n s u ~ w ~ " u ~ ' ~ ~ a  ~JLLISIJI~AU 
~unidd&oriid ~ d n h h u i n  mi~~dniuroeRiud~aGm String d o  Creditor s:w<ic 

E d  d n m u G i g ~  nsdnww t n 2 i u k  r u~n~waaitd~lnS"unis~~ou ~4nstwii~nis2u 
U 5 1 C  t: hntdirmd b n a i u f t  if umdwa Ri~auluuqa~duu2nnsdymfiie ni3ns:fiinist-h 

JdTI 0d~y0~218.J $4 

Balance := Balance - Bill {Update balance.) 
u 2: d d 

f i i~unf i iaul f l  Balance nduuedTI~~EId€I€IrIL~rnJ n u ~ u ~ i i i u o d ~ u ~ n  

If Balance > = Bill 

then 

WriteLn (' Issue Check 

Statement 

ReadLn (Init Bal) 

Balance := lnit Bal 

while Balance > = 0.0 do 

ReadLn (Bill); 

... 
Balance := Balance - Bill 

InitBal 

120.00 

lwhile Balance > = 0.0 do 

I ReadLn' (Bill) 

I If Balance > = Bill 

Balance 

then 

WriteLn ('No Check.. . 
Balance := Balance - Bill 

while Balance > = 0.0 do 

1 ~ r i t r l n  ('Insufficient.. . I 

Effect I 
Enter Start balance 

Initialize Balance 

120.00> = 0.0 Is true 

Enter first bill 

120.00> = 65.0 

is true I 
Pay the bill I 

Reduce Balance 

55.00 > = 0.0 is true 

Enter second bill 

,55.00 > = 70.00 

is. false I 
Display Balance 

Reduce Balance 

-1 5.00 >= 0.0 is false, 

exit loop 

Display final Message 
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Count := 0 ; 

while Count < Num do 

begin 

Write ('Enter a value > ') ; 

ReadLn (Value) ; 

Last := Value 

end; {while) . 

WriteLn ('The last value entered was ', Last) 

3. ~~niusou~dsunsulw~d 5.6 ha?u$or?aialdd : 

150.0, 75.00, 50.00, 25.00, 30.00 

4. a) LSIO~T~SILL~I idlU7d 5.6 ~ ~ ~ ~ ~ ~ L ~ ~ ~ M ' ~ M ~ ~ ~ u ~ ~ u ? u ~ u L ~ ~ J ~ ~ ~ ~ ~ M  

(CountBills) 
u dcr 

b) rnor&i ds;d luzd 5.6 o dids 6 i~u~ f l u l dJ~1  nunisdl u f i u h u i l  

' lu~~ ie~6udu8d~un rinu#i~wluC~#rll%stliwoiiu n u u R i l l i u ~ w l u ~ ~ i n ~ i i u ~ ~ u  
(NumberBills) LduL~u?~u1 ju~U~~%k~6U~n~m~f lU$o~a  

ihaurJi ~%dow'kun~shh;d &d 
(Balance > = 0.0) and (Count Bills < NumberBills) 

w 

5.4 nimonuuudquau41 (Loop Design) 
' d d  d  d  '.~uu~iw o i ~ n ~ ~ r ~ n ~ s ~ i ~ ~ u n i s u o ~ ~ d ~ ~ a r ~ n b ~ u u ~ ~ w  ooonouu ri-au-~u 

ncr npld d  
hvnd~slroo n ~ s o o n ~ ~ u u c i ~ u ~ u h i i n o ~ ~ a  ?annud i ~ n s i t $ ~ ~ i u 6 o ~ n i s u o ~ ~ d  

-a d lari~dofiirnwmsku~u~aiu6o~nis nisnolnou nisdiuvo~niadsnauqu;d 7rm 

aad Gm~iucju~~uu (templates) h a j L n ~ s ~ ~ ~ l ~ ~ f i ~ v o ~ ~ I I ~ ~ u u ~ d  d~l%~iouq L L B ~ ~ %  

L . L w w & u u L ~ ~ A ~ ~ ~ w c ~ R ' ~  (basis) r h ~ % ~ d l u d  
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1. Initialize Balance to InitBal 

2. while Balance > = 0.0 do 

begin 

3. Read the data for the currrent bill 

4. Display the check -writing information If the bill can be paid 

5. Balance := Balance - Bill 

end {while) 

(free -falling object) w ~ R i u 6 B u n e n i h i n ~  d ~ u a n ~ n ~ i u ~ u o t i a ~ a n o i n ~ o n o u  
d d  u r h ~ a p n  7 5uinnuufiiko:an 

RUUG~I t ~ ~ i ~ a i u ~ ~ n i r ~ l n o ~ i ~ ~ m ~  i n f i i + ~ ~ ~ ~ n w i i l u ~ ~ n ~ i u ~ t " ~ o ~ i n q  

n ~ i u s i o ~ n i r i ~ i i d  ~ ~ I M U ~ ~ I ~ Q Q ~ L L U U Y ~ J  while ~d dtirmt~%~fiulu~d 5.7 

"? l l l~ t~€ I t i f l?  Height i ~ ~ ~ l h ~ ~ u ~ % n " u ~ 2 1 ~ ~ 3 2 1 0 3 ~ 0 n ~ ~ l  40  Tower 

(nnn2iudioonido 1) daub  while 

Height > 0.0 
t d  t fiil%ku'Ioii niraonoinp.l 5muraoinqnrenuwu (oinn~iuotnim7o 3) 

niulunici?u?u$i u'on2iuth fii~uncii 

Height := Tower - 0.5 " G ' Sqr (T) 



distance = l2 gt' ET 
. d o  g ~ ~ u t i i n ~ & ~ t i ~ u s ~ ~ ~ $ a % o ~ ~ n n  (gravitional constant) Biuauuo~nis 

u 

audigd (loop iterations) ~ u o ~ ~ u ~ ~ ~ ~ a n i s c ) r ( i i ~ n i ~ a ~ i i  (DeltaT) LLn:naiupvm 
8 , c  u 

Aonou vower) n~g~duriivo~oap s r ~ i i ~ n m u d i ~ ~ ~ n m ~ n  da~Ciiu8~?Ui( (current 

elapsed time). T, a n r n a l u ~ ~ ~ ? i j a ? ~ u  (current height). Height or~LHadws~uum~a 
d a. lMd I ~ ~ ~ J L ~ ~ ~ ~ I ~ M J ~ ~ ~ ~ ~ M ~ ~ M ' ~ ~ U ~ T L H ~ I ~  ~ ~ ~ ~ I U ~ ~ I U M ~ J R I ~ J L L W ~ ~ L U O ~ ~ ~  

cY nxnuwu 

\ 

Edit Window 

program FreeFall ; 

Displays the height of an object dropped from a tower until it hits the 

ground 

{ 

const 

G = 9.80665 ; {gravitaltional constant for metric units) 

Var 

Height, {height of object) 

Tower, {height of tower) 

TI {elapsed time) 

Detat : Real ; {time interval) 

begin {Freefall) 

{Enter tower height and time intewal.} 



Write ('Tower height in meters > ') ; 

ReadLn (Tower) ; 

Write ('Time in seconds between table lines >') ; 

ReadLn (DeltaT) ; 

(Diplay object height until it hits the ground.) 

WriteLn ; 

WriteLn ('Time' : 10, ' Height ' : 10) ; 

Height := Tower ; 

while Height > 0.0 do 

begin 

WriteLn (T : 10 :2, Height : 10 :2); 

T := T + DeltaT ; 

Height := Tower - 0.5 " G Sqr (T) 

end; {while) 

{Object hits the ground.) 

WriteLn; 
\ 

WriteLn ('SPLATT !!Is) 

end. {FreeFall) 

Output Window 

Tower height in meter > 100.0 

Time in seconds between table lines > 1.0 

Time Height 

0.00 100.00 

1.00 95.10 

2.00 80.39 
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uuuRiir~u 2 uniiiG uointn&r6ulu%uds Power ~simuisn1/1$aiiJ~nn ROJGI , 

" d' r6uaiYqd ndu 

1. Power s r ~ i i d n i s a u d ; ~ ~ ~ d  (next iteration) Wo 2 em {u Power 5 r ~ i i d  
Y 

nisaud$o;h, (current iteration) 

2. Power 6ad >= 10.000 ~ijnoinoonoinpJ 

C  A rrarnaiurin~niio 2 uinoinnaiuoi~ i i~awi  powers dr~oonii IO.OOO rriiuun 

I6r~un~waoinnaiu6ain~nia 1 l n n n u i i  Power 6aioapor6'aa 2 niulunjiiauau& 

oinnaiuria~nisa 2 ~ m n s i u i i n i ~ o a n i n  r f inh fi Power > = 10000 r i luo id  

u t  d nduu ~oaub1/idiuoc$d Wo Power < 10000 

. ~ o ~ , i s m ~ h d  f i d d $ i 6 i l . h ~ h ~ k ~ d d  

1. Initialize Power to 

2. while Power < 10000 do 

begin 

3. Display Power 

4. Multiply Power by 2 

ehd 
P A  A d u t  d 
aarrudrw a r i i ~ ~ u u n  1 ~~Tonuy 7 6  Wa dior!snanr ugnd w~srvliw nisau 

hpdn&u.m ~da~~ind iun~ iau ln  ~niur ihuni i ik  o ~riiiYu I, nisr~uriu Power 

t o  1 

1. Initialize Power to 1 
u t  d t d  ~ : ~ ! i ~ ~ u u n  3 u a s l ~ w s c i i g n 6 1  Power sz~iwnifau41 nsdn 1 

n~s9~uduuulr~Aooon~~uu~d (Using Templates to Design Loops) 

~dodoin~ddiu?uuind~ns~~dns3'iun"u rnm~isn&~lnsdf i~  (hameworks) 

nLiW M% u i u ~ ~ u u  (templates) ~doldunisaaniruu B d $ ~ u r ~ ~ i d  
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~~uny elep antwun e) ro~rwlrypglr~ P siion~~+~lrpfir~e~ 7 ywr ww 
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nn~unu~ntncup8 n ron L r~pnounnlcl~fiur u~nnrn~p nur~puun~~r~trpbu,cnl 
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d thmu~ds~msun~av41~1u~m"bm0~dm'I~1~u1~11~~a"u~~u i j d $ i ~ r j i ~ i f ~ 3  sum iilu 

si?LLd5~;Ru (accumulator variable) ILn: Score tflusi?~dsluyol (input variable) 

1. Initialize Sum to 0 

2. Read the first score into Score 

3. While Score is not the sentinel do 

begin 

4. Add Score to Sum 

5. Read the next score into Score 

end 

t: d t d uun 2 6iucii$aapRiirsnlu score riould8and U ~ ~ n i d ~ ~ ~ ~ G ~  uun 4 
t d  ' 

u ~ n n : u u u ~ n : l u  sum (riiusn l o  0) gun 5 diu61$o~a~td~tGY~ n&n:v& 

n i s ~ u k ~ d i  sentinel gdfi i~i5uniu~nd6itr?~riou~u' i  ~~diur$iluiIdIild sentinel 
u u n i~~u&ds:n~~ i i i~v ic iu 'o~n~~r i~u~u ' iu~nn 'u  Sum uarriiQr?an~o~hldiul?"Lu 

dY u c r  u a: 
Score ~ i ; o d ~ i n n i s o o n o i n g d t ~ m u ~ ~ u n ~ n " d ~ l n ~ i u 6 i  sentinel nduu61 sentincl8d 

la.iwnrYu Sum 
k: d t d 

u"uolou~~rjid iiaot$uaou Wo uun 2 ruzy;cn 5 &diu$osplL(l%u Score 
t: d nishu&urrsnr iou id  (uun 2) diuram:n: u u u  Zuni1 priming read 

X JLI 5.8 L L R ~ ~ J ~ ~ ~ ~ L I T L L ~ s ~  Pascal $JI$OU~LJU~I sentinel Go -I ~ w n r i i  

n:uuuaou$~~u~ozla.i'Iddia~ n i ~ d ~ ~ n i ~ 6 i n ~ R i  

const 

Sentinel = -1 ; {sentinel value} 
d t ~~sqy'o~n'udin~si -  sntinel 6audi sentinel 8~uCiioiaat~~~dnnnn.r~u.m 

~~uqonaiaJ&d 

ReadLn (Score) ; 



Edit Window 

program SumScores ; 

{Accumulates the sum of exam scores) 

const 

Sentinel = -1 ; (sentinel value) 

var 

Score, {input - each exam score) 

Sum : Integer ; {output - sum of scores) 

begin {SumScores) 

(Accumulate the sum.) 

Sum := 0 ; 

WriteLn ('When done, enter -1 to stop'.) ; 

Write (' Enter the first score > ') ; 

ReadLn (Score) ; 

while Score c > Sentinel do 

begin 

Sum := Sum + Score ; 

Write ('Enter the next score >') ; 

ReadLn (Score) 

end ; {while) 

{Display the sum.) 

WriteLn ; 

WriteLn ('Sum of exam score is ', Sum :1) 

end. {Sum Score) 



Output Window 

When done, enter - 1 to stop. 

Enter the first score > 55 

Enter the next score > 33 

Enter the next score > 77 

'Enter the next score > -1 

Sum of exam score is 165 

i d  5.8 n151$ Sentinel - Controlled Loop 

~~inmnawcrou (verify) d i Id~anx.~gns io~ L: ol i i ia J ~ ~ l u ' a i n ~ n d a l G  
Y d  

d3-8~7~ WR 1wn3~6 I#i sentinel ~flwnruwu~~3nfidn73mnnwn nkainnimarrou 
Y t: t u t  d o w b n i ~ ~ i i b i f i d n ~ ~ ~ ~ ~ n  ~riiuu RJW 6$7w7w& (loop body) 0 : lJ~nn3~~l in i3 

(zero - iteration loop) Sum ~ ~ n ~ i j d i k u h o ~ ~ w ~ f l w  0 & u r r a ~ i i g n ~ ~  

a r i x a u u h ~ ~ u ~ d ~ ~ ~ ~ ~ ~ P ~ u d ~ ~ ~ ~ x ~ ~ ~ ~  (Template for a Sentinel - 
Controlled Loop) 

1. Read the first value of input vairable 

2, while input variable is not equal to the sentinel do 

begin 

. . . 
3. Read the next value of input variable 

end 
L 





ReadLn (NextChar) ; 

DigitRead := (' 0 ' < = NextChar) and (NextChar < = '9') 

end {while) 

niuluhd-au-au& ~n -a iuk f i i ~unc i i  

DigitRead := ('0' < = NextChar) and (NextChar < = '9') 
w w r-iivumdi True DigitRead 61 NextChar L~I I?O~~IS:LBT n 3 ~ e u ~  

DigitRead f?+dnd L ? h  False 61 DigtRead ~iluoi~oonaingd 61 DigitRead find L~(UL!O 
w a d  

pdnstvi~n~sod~tdordn~ ouns:n"d~~~~iini3dium-aon~3:rn~ 

aciHuuu8iwiuni.iaud~d~nauqu~mu~a~~P (Template for a Flag 

Controlled Loop) 

1. Initialize flag to False 

2. while not flag do 

begin 

. . .  
3. Reset flag to True if the event being monitored occurs. 

end 

~ u ~ o u ~ m ~ i l o ~ ~ & r i ? ~ 3 U ~ l d 3 " U d l Y o d  flag -3nlAal.4 True ~~jn i3~f imnfd 

nsnuod r~?nisd&fiin"~i3ist5~ 

rsuu%n$a 5.4 Self - Check 

I. ~ i l o ~ t i . r ~ m ~ I u ~ d  ~ ~ I u i ~ s i o ~  rdu format specifiers IGCU ~ o i & y ~  list 
t: 

item ~n63mund integers (ddla.@smwffuu) 

-2. ~ ~ ~ u n i ~ ~ ~ u # a n ~ i u k f i i ~ u ~ d ~ ' Z u  sentinel - controlled loop YOJ$ 5.8 

1d'linowou~o~cr?ri?u3u$i I~lrignFio~ 
3. h6,iuulwi sentinel - controlled loop luzd 5.8 rau flag - controlled loop 

~unr f iu "L~?n id  k~rlik r f l i ~ : i ~ n ~ s ~ ~ u  "sentinel value was read" 

4. ~ d o I m  flag - controlled loop G ~ ~ ~ u n i ~ t ~ o n d ~ n - j i  sentinel - controlled 

loop 
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u d z uncallsn 8 o  MalsaJ (header) I O J  for i d  f i l M ~ ~ ~ l ~ o k ~ i ~ ~ ~ i ~ n d ~ a ~ ~  

IOJ~U?LLIJT counter nisdi7~~unism8~Aa~ MLL~ 
(1) ~ ~ I M U R ~ I ~ U ~ U ~ Q J  counter W~II?'~ initial 

(2) nmaou if counter <= final 

(3) ~dudi  counter I ~ ~ h d i t % ~ k h ~  od~uri~unisnma~u L L ~ ~ : : c I &  

for ~d while $d 

{Print N blank lines.) 

for Line := I to N do 

WriteLn 

{Print N blank lines.) 

Line := 1 ; 

while Line <= N do 

begin 

WriteLn : 

Line := Line + I 

end {while) 

51 Line dsm1~lil~nj~dsai)n Integer &lnaiu&d for ncrlinis6niiunis 
z 

WriteLn N n& nis implement IOJ for fldaunii while ed ~wnrii~riciiadij~naiu 

i~ f i i ~umf i i  

Line := I ; 

Line := Line + 1 
Y V  

~ J A I H ~ R ~ ~ I ~ U ~ U L L ~ ~ ~ J ~ F ~ I ~ ~ ~ ~ Y  Line 

Syntax Display , 

~ m a i u k ~  for 

Form : for counter := initial to final do statement 

for counter := initial downto downto final do statement 
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r~u~bauubpp Iuawalejs 80~u~op nniiphl(o~ nnii pipl 

opi) leuu L~UULRLY~ IB!J!U! LY LLULI(ZLUU~~FC ~ua~ua~e~s : P uui~tefi 

leased p~epue~s nlnnron rn 

n~yubc-+u~yny r p~pn leased oqJnl nln~yulr.p~pn~~~u a 

rq.lc~mnronLpn~irurn .W .m ~a~unoa rpiiLu n pku~auoou~owv eO : E MUIPBO~~ - 
Ly2LULLUPLUNLnL$K)U1PLflOF11 

2 
(~aaua ou) ennn~zU(npoq P I dool) LgnLnyt._unl leuy ton 6 

+rspnnFpirLu pbr y ~pne y LII yir~uw~n~p leu!, ronLp : z uui y 05 2 
~ualua~e~s nl (pau!po~) rpr u~dr~urtxpy eO ~ajunos PO RL~ : I. uui PBO~ e8 

r rrueLp? le!,!u! ~y~:suir p9 y L~~LUUL~PJH p~unl leuu LpuuLnLun le!j!u! 
6 P 

LY 01 ng1:a~nun olumop g+l ~alunoa ronu~an)ne~lci (ad4 lau!p~o) unun~r%l pmmr 

uca !nkopnrp.~~ o5~ rpirLu - (~uelsuo3) L_uruLpGizaaLo leuy .ail ie!r!u! opi 
(a~!snlau!) nLy=ersnypunz leu!) =err le!l!u! rLF\n=r ~a~uno:, ren~yzspiinrMqteu 2 n 2 
r~HL~~p2LUUbLp~LnLpLldfl~n@U~pP~ a eO nrnuuet 3 nrunLnunLLug rm 

(2 : umoalunoa) ulagJM 

{JO~} ! pua 

LunNjxaN + Luns =: uns 



6 a o d i ~  5.6 

ihn?iukt for lujd5.1 o diu#oapGuu$ou cfi~%wrintiu 7 nu ustdiu?oc 

rumtwn Gucii~itnnciilni~uotwfa'ntiuu~dnt~u atulrsauufluuninriitu"n'u ~qori i t  
dd u ~ u ~ o n ? i u k t  while d t ~ ~ a n t l ~ d  5.1 

for EmpNumber := I to 7 do 

begin 

Write ('Hours '> ') ; 

ReadLn (Hours) ; 

Write ('Rate > $') ; 

ReadLn (Rate) ; 

Pay := Hours Rate ; & 

WriteLn ('Weekly Pay is $ ' , Pay : 4 : 2 )  

end ; {for} 

, WriteLn ('All employees proussed') 
- 

;d 5.10 for $d ~N'alh:u?RwRwlin~iu~$mnu 

diuus3Cnumunt jd  5.1 0 ~ilu 
I 

"for each value of EmpNumber from I to 7 do" 

mhsiot$n bn?iukt  Pascal L ~ J L R U L ~ O T ~ I M U R  (~ IL%J~I~G EmpNumber 
Y 

~?od?u6?uod EmpNumber ~ ~ ~ ~ I L ~ U ~ I ~ R O J B ~ I ~ U  pnn3~$?kslk~i.%l(( for i d  

nhur%$an?iui& while c u d 3  counter ~u$on?iu& for r i i !d~duni3  

d i u - - ~ d i  uroibtdlrinioun'~u"amaiukt while GO ciiuat counter ~diuuudet\ddi 
u 

lunihu?udi  (loop body) ~unjoriit~~~$m~euw"uu'om~~ukt for %tI%i?au~d3 counter 

~ 0 t ~ ~ L ~ ~ 8 l ~ f i 7 ~ ~ ~ ~ 2 1 0 t ~ t f i . a ' ~  

G a o d i ~  5.7 

for ~ L ~ u ~ L I  5.1 I ~ i u + n n n i . r u o t r i i ~ ~ u ~ u u ~  ~unmi~jaatuunt.nni~ot 
U & Y 

~otuic  s v i i t n ~ n i i h u s i ~ t n u u o t  h k u - a u 4 ~  u"on7iukt 



Square := Sqr (I) ; 

Root := Sqr t (I) ; 
d & ~ I ~ ~ ~ ~ ~ ~ I F S J W O J U ~ ~ ~ ~ W H O J V Q J ~ ~  ~~213 counter I ' ~ ~ ~ ~ M U U S Q ~ J W ~ ~ ~ V O  J I, 

Square uar ~ o o t  R i n d  5.2 a1usaenim~rflin73~nc for i d  

Edit Window 

program Squares ; 

(Displays a table of integers end their squares and square roots} 

Maxl = 4 ; (largest integer in table} 

var 

1 ,  (counter variable} 

Square : lnteqer ; (output - square of I} 

Root : Real ; (output - square root of I} 

begin (Squares} 

(Prints a list of inteqers , their squares, and their square roots} 

WriteLn ('I' : 10 , '1 * 1' : 10 , ' Square root' : 15) ; 

for I := 1 to Maxl do 

begin 

Square := Sqr (I) ; 

Root := Sqrt (I) ; 

WriteLn (I : 10, Square :lo, Root : 15 : 1) 
1 

end (for} 

end. (Squares} 



'Output Window 

I I * !  Square Root 

w 

Bs for pd ~Rjainni.rfi14ilpd d a t n k  I iFiiduEn 1 irnmnnouidiuat I fins 

h e n i i - f i a r f i i r k  Maxl M%~L fiwa~mhosnimrn~ou~~uo?d nid-ru?udiorGn 
8 

n.rrflinis'dnn~s uardin'nld uos I, Square UP:: Root ~ ~ t J n f i ~ &  81 ~~~wiW6Yadni.r 

Statement 

for I := 1 to Maxl 

Square := Sqr (I) ; 

Root := Sqrt (I) ; 

WriteLn . . . 
Increment and test I 

Square := Sqr (I) ; 

Root := Sqrt (I) ; 

WriteLn . . . 
Increment and test I 

Square := Sqr (I) ; 

Root 

? 

1.0 

1.4 

Effect 

Initialize I to 1 

~ s s i ~ n  1 to Sauare 

Assign 1.0 to Root 

Print 1, 1, 1.0 

2 <= 4 is true 

Assign 4 to Square 

Assign 1.4 to Root 

Print 2, 4, 1.4 

3 <= 4 is true 

Assign 9 to Square 

I 

? 

1 

2 

3 

Square 

? 

1 

4 

9 



V h: 
I iidirriiih Maxl 5 : M ~ i d n i 3 ~ i d i ~ d n ~ d ~ ~ w ' i ~  lu Turbo Pascal i v  I I d  

f i d l ~ U d i ~ ~ w ' i O ~ a d ~ ~ ~ ~ ~ ~ ~ n ~ i n @  lm'lu Standard Pascal riivod I o:bi~ni i~iu 
u u 

(undefinkd) dooonoingd ndidw Standard Pascal midlifi?s6i~:~ni~mds I Bn 

tiald ouniio: i inisfi i~undil~li!c I 

hbbd1 counter %SR Char (Type Char Counter Variables) , 
u d 

for a~~iuisol$rYuu'o n~8~oirnunaiinduuon~n~oainaiin integer 16 
6?0Ciid6nldl$fi?a~rds counter %En Char 

6 7 s d 1 d  5.8 
eY u w u P 

for gd h ~ d i ~ w  urrntuaa7anwn?wuwq~@ (uppercase letters) U W H ~  

u n ~ m  <?uds counter do NextCh i ~~ad~ i l ua i i n  Char 

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

Write (NextCh); 

Statement 

Root := Sqrt (I); 

WriteLn . . . 
Increment and test I 

, 
Squar := Sgr (I), 

Root := Sqrt (I) ; 

WriteLn . . . 
lnerment and test I 

. WriteLn 
d u cY 

n13filld (Counting Down) h ~ ~ d i d ~ i d  q nfii~unl~uiinouii~unu~.a'riiadau 
V h: 

to us:r~a~61votniud.r counter ~ ~ s l n n l s ~ l . d l ~ d l ~ ~ ~ : n ~ d  f i i l s i 1~ f i i ~d7~  downto 
V h: 

rmwAfii~~-au to 6 iva~Rj~~ds counter sns~ H A j o i n n i s ~ i I i ~ d  ~ ~ i s r n s ~  

I 

4 

5 

4 

Square 

16 

Root 

1.7 

2.0 

Effect 

Assign 1.7 to Root 

Print 3, 9, 1.7 

4 <= 4 is true 

Assingn 16 to Square 

Assingn 2.0 to Root 

Print 4, 16, 2.0 

5 < = 4 is false 

Exit loop. Reset I to 

last value 



h ~ l d i ~  5.9 

~n~nwria4n1sm1n4ur@4~a~~id~n1n'~uo4~ri,a~1~~fl~~er (Celsius) oln . 

5 f14Rld4 - 10 8 4 ~ 1  Tkq~M;iiMri,aLlrhL'~~~an' (Fahrenheit) hfJl% for E1d$14d14d 
forCelsius := 5 downto -1 0 do 

begin 

Fahrenhcit := 1.8 Celsius + 32 ; 

WriteLn (Celsius : 10, Fahrenheit : 15 : 1) 

end {for} 

rruuanr;im 5.5 Self - Check 

I. amlusoe (trace) r i a u u o r ~ n t n s u f l ~ ~ d  

for I := I to 5 do 

begin 

WriteLn (I, J) ; 

end ; {for} 

2. d ~ u a u n % c i o e d ~ ~ u o r  statement ~ ~ d s : n o u ~ f I u ~ a u a u  (loop body) 
d t: u o ~  for q t ~ n n s e d ~ n i s n n s c  o~unCaod~~dauuo~f ids~~nau %to:n.r:d~n~sd~uau 

nkhei;!m 
t: 

3. o4dou~ado.s  (header) un4 for $d 4!~dmuafiri1n~wunuo~ Celsius ( f i n  

Integer) ~ufiritl4'1~d1~d 

d) 50 d4 -75 

4. ~ l . j ~ ~ d s ~ ~ m ~ m f i ~ ~ r r n i ~ s n d ~ e n ~ ~ ~ f l u ~ a ~ ~ ~ ~ s  counter vod for $d 16 



I. oJL~uu$€In?lutJ for ~ i u ? t u w ~ u ? n u o ~ ~ ~ ~ d ~ u a u ~ i ~ ~ $  (odd integers) 

4.4 v 
2. ~ J L ~ ~ u ~ ? u Y ~ J ~ ~ ~ ~ ~ ~ ~ J M ~ J Y ~ ~ ? I ~ ~ J  for ~ J ~ T Z ~ ~ J ~ I M ? U ~ ~ $ J M $ J ~  &ad 

$on-a.rbi El n.~.ln 7 n ' ~ i u ~ ~ ~ i . r d i n  4 ~~ni~~i lwSotn?is (leap year) LLRe 

B 366 5.4 

5.6 h ~ ? 1 S J $ d  repeat (The repeat Statement) 
L d &n?iuh repeat rlinunedddouh ddrlihaunszn~L~ou~uL~uo~~ gd 

~riww'~"~unii repeat - until ~LII~~Y~Q~IJ~~uI~ o~~fisu~fiuuri?uuo~Itls~~ns~~~o~ 

qn dJfi8Jw' fil6 2 ~ V O J L R ~ ~ ~ ~ ' M ~ I J  1 BJ 1000 

j ~ ~ a i ~ i d  repeat h j ~ ~ a i ~ i t d  while 

Power := 1 ; Power := 1 ; 

Repeat while Power < 1000 do I 

Write (Power : 5) ; begin 

Power := Power * 2 Write (Power : 5) ; 

until Power >= 1000 Power := Power * 2 

end {while) 

-nimmaaulu repeat - until gd (Power > = 1000) 

isuniiA?utAurR'ud~nnnr (logical complement) rise &ns~4'iuun~nir 
Y 

nnaoulu while gd ~ u ~ a n ? i u k ~  repeat <alC?u?udi (loop body) otrlihoun.rr6~ 
Y d d 

 diva^ Power uinniimiorriir?u 1000 ~ d o ~ ~ i n n i ? i 4 i g d ~  (stop) ~ u o ~ ~ o u h  
cY d ~iluai~ nimmaouu ~zsniinimn~ouni.r~Gn~d (loop - termination test) lildn1.r 

Y 

nnrounmlihgd (loop - repetition test) 

daut6utAurihmrsnr ~ u i u R ~  ~cuad~~uu~~dddims~n'uu'iu (Logical 

complements are Boolean expressions with opposite values.) 



n i r n ~ n o u n i s t 8 n ~ J  vlu7un"c douIumiu~& until Q~dil$nonsin~d 
d ~uo~u~flu'i64 (Loop -termination test is the condition following until that canses loop 

exit when it becomes True.) ~ 3 7 o f u l l l ? l n l l ~ U r ~ " ~ 9 ' 2 1 0 d u ' ~ ~ ? i ~ ~ ~ 4  repeat 
Y 

aanbuuniwund~uud 5.13 hIsn$~i~lnriiI~rj$ begin - end ~~$auK?dau?udi 
u ddY bwn:ii6i~dau repeat LLQ: until na:riiMuinu 

Syntax Display 

u'an?iuki repeat (repeat - until Loop) 

Form : repeat 

LOOP - body 

until termination - condition 

6ao A i d  I 

repeat 

Write (' Enter a digit > ') ; 

Read (Ch) 

until ('0' < = Ch) and (Ch < = '9') 
ad A' t d d m - a i ~ ~ s ~ i u ~  JU ~ K ~ 0 i n n i 3 n a : n " i n i ~ ~ ~ d a t m a ~ u ~ ~ K ~ i a u a u . n i  l ~ d  nub 

ni.r~lnqnd3:~iiuua fidoubn7~~'in~3us^s~l$aonpin~J ba:3bn~iu&lda~~nm 

<RU a:~nm:riini? riidou~uni~dn~3cb~n"a &ku?udi qnriih JnG&hu?u 
u 

d?a:qnn~eriini3od?d~~~n"~@~ddna"db~alo 

repeat statement 

statement expression ---+ 

~d 5.13 L L U U ~ ~ W ? I ~ U ~ ~ ~ ' U ~ O J ~ ' D ~ ? I U ~ J  repeat 

, 



530d73 5.11 

1dsun.rulupJ 5.14 H repeat - until ~do~iii la~d~nlu~i<uiuuo;r 

nri?u$~'oya (data items) 

si?LLds ltem Ln"¶JMli?~l<D~~~Ldfl:63 ~~:<3lld5 LargestSoFar ~flu (ii&a$ 

631yllnjdTcldwu niuIupJ 

~'am31uk;r if 

if ltem > LargestSoFar then 

LargestSoFar := ltem {Save the new largest number.} 

~YiCuiaJ~yl ld~l~~~ LargestSoFar f i i M ~ 1 ~ $ ~ ~ ~ ~ 0 3 ~ ~ ~ ~ i ~ ~ d n i i  (~I$QQR 

riou~rin$'wucl 

Edit Window 

program Largest ; 

{Finds the largest number in a sequence of integer values} 

const 

MinValue = - Maxlnt ; {a very small integer} 

var 

Item, {each data valve} 

LargestSoFar : Integer; {largest value so far} 

begin {Largest} 

{Initialize LargestSoFar to a very small integer} 

LargestSoFar := MinValue ; 

{Save the largest number encontered so far} 

WriteLn ('Finding the largest value in a sequence :') ; 

repeat 

Write ('Enter an integer or ' , MinValue : I, ' to stop > ') ; 



ReadLn (Item) ; 

if ltem > LargestSoFar then 

LargestSoFar := ltem {Save the new largest number} 

until ltem = i in value ; 

WriteLn ('The largest value entered was' : LargestSoFar : 1) 

end. {Largest) 

Output Window 

.Finding the largest value in a sequence : 

Enter an integer or -32767 to stop > - 999 

Enter an integer or -32767 to stop > 500 

Enter an integer or -32767 to stop > -32767 

The largest value entered was 500 

dint& MinValue d ~ ~ w u ~ i i l i u ~ u ~ ~ u ~ o ~ ~ ~ i n ~ . a " b u ~ o t a ' m ~ d ~ : : ~ ~ ~ ~  go 
f i inundi~~u6uvot LargkstSoFar Z$'du MinValue n o u ~ f i t t ~ d  d i t~dd auh~ ltem 

" C  u C 
> LargestSoFar b~u~?tfeniitnis?udinatbb~n ntuu vid~~$-a~niiailusnGtbBudi 

lndAqR luvm::d ~ l i n t u  MinValue gndiuila'r~udi sentinel 6?ubwn::iiah\i 
d d  I ~niiau~unri~alior?ndn~d~1~~iuiki~a"u~d~~~naunisni~nvnunilvi~dqmluii~u 

6 3 ~ ~ 1 ~  5.12 

~dobnld Turbo Pascal ocii~~nusiunis~Bon (menu bar) dnnpf!mouuu 

~atoaniw~~~mtnisns::.iiid~ilu~d~6 b$u file, edit run, compile, debug, tools, options, 

window ~iJu6u 
Tds~msudtl%sisnisdon (menu) ~d orlinumnisdi~iiunisio~dvntuir 

b ~ u n i 1 b i J s s s n ~ s ~ ~ i ~ 1 ~ ~ 3 e s i e n i s ~ ~ ~ n  (menu - driven program) mY?otiit~$u 

~ d s ~ ~ n ~ u ~ f i ~ o r  flnoniadbi]u\d\~"u a t n i ~ 6 i ~ ~ u n i r n i u ~ d  ~~uununi.rdonliitdiJd 

r~n=w"l.a"Fdsunau~=:lib~v Y seviiit 1 69 6 ~~~~14~bd0nn7rdibft~nidd3bbn~~~ie1\d 



1. Compute an average. 

2. Compute a standard deviation. 

'3. Find the median. 

4. Find the smallest and largest values. 

5. Plot the data. 

6. Exit the program. 

repeat 

Display the menu 

Read the user's choice 

Perform the user's choice 

.until user's choice is exit program 

$~uua~~Jsunsulupl  5.1 5 implements t3dd b i ~ ? ~ n i s a u &  ~~6a:nft 
t 

nsruaunra DisplayMenu uantsl ~n i~ r~~n9 in t s tb  d i u n i t r ~  onuot ddflu Choice 
1 9 1  

anrdt~dfinsruautiu DoChoice Bdflidi~uns:hni t r~onuot$.a" 6 o ExitChoice 

(d1rriln"er 6) 

repeat 

DisplayMenu ; (Display the menu choices} " 

WriteLn ('Enter a number between 1 and ', ExitChoice : 1) ; 

ReadLn (Choice) ; 

DoChoice (Choice) (Perform the user's choice} 

until Choice = ExitChoice 



n ~ s u i ~ d a u ~ l u ~ f  u ~ o ~ i i b ~ d w ~ ~ ~  (complementing a Boolean 

Expression) 

n ~ s u n u d ~ a n n u k  while C ~ ? U % ~ ~ I U &  repeat mdniluR'o~ns~u ri?u 
t~ur4uuo~iouluri1$1ua~ while i d  rnn?7A?utRu1C n~stfiautiuuoli~djlu Ao 
~ddw.%dnihn~ruo~i% & u r m ~ l ~ t ~ u h n m ~  ( & o ~ ~ I J L % ~  Power > = 1000 d 
iau~Gu t4u~Qu Power < 1000) 

(Ch >= 'a') and (Ch <= 'Z') 

~ i luq5~  rtn ~h rfluKnwai?afiu,',Sn hur8u~Guu o~iiwou'; D 

not ((Ch >= 'a') and (Ch <= 'Z')) 

nqlrijlmaoa DeMorgan 

not (expression, and expression2) = (not expressionl) or (not expression2) 

not (expressionl or expression2) = (not expression,) and (not expression2) 

~ilu~ni~~~~lurns'~\1piasa~~;1~~8uuar~oJttuu~~ kds:nousi?a.id~tiiu 
nls  and LLAZ ~ a d l t f u n l s  or L~LIILI?WI~UL~U.UBJ~WOU'LLYUMH L L U ~ L ~ ~ U ~ M A ~ R  

~ur~dduu  and ~tsjn:Rjl$tUu or LLA:LJ~BU or btvinrfifltilu and mslgnqwiun 
U PY uoJ DeMorgan ~ ~ . ~ . L G ~ J L ~ ~ ~ ~ Q J G W ~ ~ L G U  O ~ L $ U U ~ ~ J U  

6347 ~3un-15 

(Operator) 

< 

<= 

< 

>= 

- - 
< > 

~ ~ ~ I L ~ M ~ I T ~ M ~ ~ H L ~ U L ~ ~ J  

(Operator in Complement) 

>= 

> 

<= 

< 

< > 

- - 



(Ch < ' a') or (Ch > 'Z') 

d ~ ~ ~ u o f ~  fii C~I IiInCnw~Rifiurlrln 

forcount := StartValue to StopValue do {for loop} 

begin 

. .  . 
end {for} 

Count := Startvalue ; {while loop} 

while Count c = StopValue do 

begin 

. . .  I 

Count := Count + 1 

end {while} 
- 

Count := Startvalue; {repeat - until loop} 

if StartValue c= StopValue then 

repeat 

Count := Count + 1 

until Count > StopValue 

a: 
luzd 5.16 Count, Startvalue tin: Stopvalue n ~ ~ u n & b ~ ~ ~ u $ n ~ n % ~ m  

u d ~ ~ d o i r ~ u n  (ordinal type) $ f In? l~k~ f i l l lU~d l  
Count := Count + 1 

I$~"JIu while i d  LLRE repeat ~d I ~ O L J ? U S ~ ? L L ~ ~ ~ ~ U ~ ~ ; ~  Couht u ~ U  for 

s~d U I~J$cIJ~$ 



&ruu.iln%m 5.6 Self-check 

1. ad~$np@?IIIod DeMorgan ~floIiri?udul~woddau~II hold6 

a) (X <= Y) and (X < > 15) 

C) (X < > 15) or (Z = 7.5) and (X <= Y) 

d) Flag or not (X < > 15.7) 

e) Not Flag and (X <= 8) 
d' 

2. ~ o m i u k  repeat V~JE~IJUUR~JWR~:I~ a ~ ~ ~ ~ i a ~ a i ~ ~ ~ m n ( / i ~ ~ z ~ ~ i ~  

repeat . . . until False ua:: while False do 

repeat 

WriteLn ('False conditional example.') 

until False 

-3. ~ & h t ~ ~ ~ d n a f \ $  repeat - until ad u Idl$while ad u 

rQ uddsrrn.ru 

1. O J L ~ ~ U W [ ~ ~ M ~ J Y  ~ d ~ d 3 ~ ~ n 3 ~ d d d i ~ ~ l l j ~ ~ ~ ~ i l d ~ d ~ f i ~ \ ~ n " ~ i i u ' ~ ~ ~ ~ d  

anad ri?uuodd.iun.iucr niiu~~a~mfimiun"~~aucii ~otlnii~a~~ad~diurio~b~~u'iu"u 

a ~ ~ i i a u ~ o ~ ~ a o f % u  (versions) ~aofairuml$u'ona~uk~ repeat m t l n  

lao%u~itJ'l~'u'jnalukd while 

2. adt~nudawIdduod~ds~~n3u di~iugdnauqu~Snlddsun.ruvliw 

Zi?nnani3~i!on (menu - driven program) 4 d d ~  (update) t k .nd~~~o lu f i~$  (W = 

withdrawal, D = deposite, Q = quit) R ~ u ~ ~ l r l 3 r u 3 ~ d l u  Processwithdrawal Ltnz 

ProcessDeposit i \ Iyh( u h  un:g n f i~nc i?~  win i i ~ m o f f i d  Balance ~t$~l f l f l$  

nnu3C~ nuni~~ddewuda~ (w. D I% Q) ttatrionnszuaw~uC(~n~'o~ 

5.7 ad$odv U (Nested Loops) 

pdmuiso~dsua'odu~6~~~oun'uu'onaiukd if ~dhulud.itnouhu gd 
d a  2: d d &won (outer loop) ~ d ~ ~ a  ~ J U  ~ d v d u  (inner loop) I WJ;~ ~ ~ a u i n n i i w u ~ ~ n  

uciarn&dgd#uuonrIlh e~i?u~u~a~~4ue; iu l~r i  i c w o ~ a u ~ u g d ~ n d s r t Q u w a ~ ~ d  
L: ~ ~ a ~ n i . i h ~ f u n i . r ~ ~ a d n i m d ~ u ~ n n ~ i  



Op I 0) 1 =: r JOJ 

f (L : 1 '9 : , Jaln0,) ulal!JM 

{do01 ~alno) u!6aq 

Op c 01 1 =: I JOJ 

{6u!peaq IU!J~) ! (s : ,r, 'ZL : ,I,) uia~!~~ 

{dool)sa~) u!6aq 



WriteLn ('lnner' : 7 , 1 : 5, J : 5) 

end. {outer Loop) 

end. {NestLoop) 

Output Window 

I J 

Outer 1 

Inner 1 1 

Outer 2 

lnner 2 1 

lnner 2 2 

Outer 3 

lnner 3 1 

lnner 3 2 

lnner 3 3 

@ 5.17 Idrunrudi for ~ d B u l u  

( h ~ d ~ d  5.14 

'~drunru Triangle (ad 5.18) ~$~d$uuon (nj~~dsnau?uad U Row) 1~a:gd 
b: t d  " h: 
aulunoc~n ~ : a a i m ~ d m u ~ n ~ u u ~ ~ i f t  (isosceles triangle) qnnrtnviidi pdauuon 

ed$u~wno~q.nargnn~:fiinir p d i h ~ u ~ n  urnGu$5n~a::iid~in~i ad$ululu7nd 91 

~ndbju$mia (asterisk) n6ditan~ouinnimiidita 

ad$cuanfii$iflini~ Y 6 iuo~  ROW ~ i n u n ~ i u a u n i a ~ i h ~ ~ n ~ r ~ i b m u p d  
u 

& A I ~  m i n d  5.3 amdnunimi~i i iuai  $dna~~?updaihk~?u bbdar61~0d ROW. 

L ~ E I  ROW i~h i~v i i i~u  I GuWCOYn~lr:ii~iCa ~~n:nia~ddita~io ROW ~I~~ILY~I~YLI 2 ~ u v i  

DYn~rrii~muCa ~~artiliamuCa~do ROW B6i~YiinUy 3 Gu6:nnurrii~wa~Ga~~a:mia 

Mica LBO ROW iI6i~YiiiYu 4 f l u $ ~ n ~ 1 ~ r i i ~ ~ 6 ~ ~ a ~ ~ ~ t m i a ~ ~ m i t a  LBO ROW 86-1~vi16u 

5 u'iu~d.a"u2uVn~~m uarGuvimia~riih (2 * 5 -1) 



m i n d  5.3 n i n u ^ r a o f ~ ? u ~ u ~ d ~ d ~  (Inner LOOP - Control Parameters) 

Edit Window 

program Triangle ; 

Row 

1 

2 

' 3 

4 

5 

{Draws an isosceles Triangle) 

Lead Blanks 

4 downto 1 

3 downto 1 

2 downto 1 

1 downto 1 

0 

Countstars 
-- 

1 to 1 

1 to 3 

1 to 5 

1 to 7 

1 to 9 

NumLincs = 5 ; {number of rows in triangle} 
j 

Effect 

, 
Displays 4 blanks and 1 star 

Displays 3 blanks and 3 stars 

Displays 2 blanks and 5 stars 

Displays 1 blank and 7 stars 

Displays 9 stars 

Blank = ' ' ; {output characters) 

Var 

Row, {loop control for outer loop) 

Lead Blanks, {loop control for first inner loop} 

CountStars : Integer ; {loop control for second inner loop) 
1 

'begin rriangle) 

for Row := 1 to NumLines do 

begin {Draw each row) 

for LeadBlanks := NumLines - Row downto 1 do 

Write (Blank) ; {Print leading blanks} 

for CountStars := 1 to 2 ' Row -1 do 

write (Star); {Print asterisks) 



WriteLn (Terminate line) 

end. {for Row) 

end. (Triangle) I 

Output Window 

fl 5.18 ~ d l u n r u m u r ~ i o u ~ ~ , $  (Isosceles Triangle Program) 

uuuan$a 5.7 Self-check 

1. od ~~rmd~oi~~sluodbd~b~~~~a~'11n~au6u'id5jidu" ~ a a R i i  M iirilrriirh 3 

UR:: N i f i lL~ln'u 5 

a) for I := 1 to N do 

begin 

for J := 1 to I do 

Write (' ') ; 

WriteLn 

end {for I) 

b) for I := N downto 1 do 

begin 

for J := M downto 1 do 

Write (' * ') ; 

WriteLn 

end {for I) 



ut-~ vrpmrr ~p L~PLUP~~LN~I~~~~~QLQ~MII~(IIUZL~~~~~ .- 
n$uLsMupp+unoppv n~pn~qqn~u~s~ugefi~~irn~~~~duup JoJJa a!601 ran 

rpurq ay JoJJa alu!l- unJ ronburr~ur~n sJoJJa q6ol tsn sJoJJa awl)- uw 'sJoaa 
2 

xwAs ugk unanungiuo o rpnp~cuuLNMU; opn ~rqo~\uq 6.2 a,nc.nl 
3 

(SW~~J~OJ~ 

Bu!)sel pue Bu!BBnqaq) nsunspln@DuusLU?en E@~MU~~~UII~LU a 83 

(c r 'c : 1 'L : ,.I~UUI,) Ula)!JM 

Op E 0) L =: r JOJ 



#a. d d  niru6?nunwiac 'lw!iu'anaiukd WriteLn iduidauamdcln~iuanunn~m~~mneiidn'~ 

b.ddrunru t%arii~ inw tilad %I lurd U 5.0 Aiwacuunuan (sum) bhnr io~~na iukd %I 

d 
WriteLn ?~o&orrramdwniieiar61~0~ Score LLnr Sum Lnr0dwu1u * (asterisks) iiamd 

i a i ~ ~ n 5 ~ o ~ u l G i r i ~ u " ~ 1 ~ n i r ~ ~ i i f i ~ m u n w i a ~  uaru'anaiukd WriteLn 5QoCuZw 

Ids un ru 6waGu 

ReadLn (Score) ; 

While Score c > Sentinel do 

begin 

Sum := Sum + Score ; 

WriteLn (' * * * * * score is ' , Score, ' Sum is ' Sum); 

Write (' Enter the next score > I);  

ReadLn (Score) 

end {while) 

I~3:i~bdaku'Qn?lu& WriteLn ?&&I uirnfdrn60dlsici %I begin-end th 
niu~wu'anaiukd if w$a while ~i$u~wifJu'anai~kd i$adilfli~uu'anai~~kdda::n~u 

i d o i n k  diagnostic WriteLn n ' i i f i~~~n?iBJkd WriteLn w~du'anaiukdgnniu~w~a 
u 

hwawdi arii~~u'Ui~wti:i WriteLn li semicolon 6a u 

w a Y 

~ a o u r r c a i n a i i r ~ u d ~ w i r l d ~ ~ d ~ ~ ~ ~  (off - by - one Loop Errors) 
w 

' ~ o i i m w n i m ~ t i ~ ~ r s n r i a u m a ~ ~ ~ m  Zio tiawawdi (loop) d~nrrriiniaifiw~d 

wan% w$ancfiinir~au~dw&f& fii while gdnauqulm sentinel nrrri i&i~w 

~w~n~~oiai i luu'ai imwaim d~daru-~aua6i sentinel nu~dn'ubiadnR 

fil while (initial value) 

imrcii~nfiiu (final value) ~adk l id5 f la~?~gd (loop-control variable) fiiwumgn6ai~~ 
u a h o r i i ~ i d u  hiawaudiu'lrdiru nrrdinir N+I n& i i rnwfh~rr i lw N nR oim 

~'o~nislrk~ihwaw~infrdinia N n?diviiifw icadid$owdaub~ while r8u count c N 

IT 257 265 



pLoyrLuLp,:runo y uoiirpriL~ronLynn~pio~k 

kkwuo pi (slu!odyea~q) ~Lr~~r~n~~u~R~nru~rp9ro~~~~~:r~~~~uia~~h~nw 
LC1 ~~UO~l~~~M~Q$kl~fit~PQRP~~llnO~~1fLU18U1P~~tll PfRLLUOfiPpY2IELU 

2 

u~n~uvrplr~u LpzrurLunouylLriyLLprl rolnnro R ~a66nqap nrunrplg le3sed a n 

oqJnl ra~n~rno~le~iir~zuuurgqu~u~~~~r~rnn L~LH ~a66nqap nruiirpl I 

(~e66nqaa eq, 6u!sn) ~atuunub~no~~rnru~~~p~~~~u 

ro9uh urns tllLnLyLp~&nLnLF 
n 

rLuLpxur~uoarnLuzeii (r zuii c ngiyunnlr) U~IL~? n im N y~o~,~ui)no~ I 

auurLu - N) nuu~nnnLftrrnop - urns L~EY ulns ronLp 'XN KULUI I ~pizuii 2 - n ronrosraLpLy m oy urns ron~y n nu~ui~ys -a I ogi nuiquni~pyrqut 

(I) J~S + urns =: urns 

~plen~~pr~n~~uo~~~a~rup~op '? 

n-N n~ir~,~wy~i)~p~~~ H ttBirg I ~alun03 ~~~~L~PDRUL~ILULL~DWU I I 
8m 

(I) J~S + wns =: wns 

Op )l-N 01 )1 =: I JOl' 

! 0 =: wns 

f pk JOI tt~ npirLpoLu n nuiiunir 

LL~LU$RLM~M.~~LU~ q.noBnLuzun ~pn~n~~~unlOuup Jalunm rpnnruurp a n 
-at' 

uirn~yui~ynuiinnu~arsu x 2 - royutnnron~p~rlo~i -a P n~yubpr~gzusnunrmb~~?.in~nr~na~~ P* 

KoUK@LrLfl@~Mn~l2LprLU pb 104 K&kL# ~~R~~LUL~LUPORDL,U~~L~::N~~UI~~L~ -a 

ounn -3 piro~nunvnino~a~rur~uoul ~~Q~MP@~UB~IL~~L~UULL~~~LL~ 



6-u a c nisla' Turbo Pascal debugger lrX~Bon Trace into option (~dnnuno F7) 

oinLu\ Run tto~nlm3tdlnl3 (execntion bar) w h n p  L M ~ Q  imcm begin uod 

h.Jsun.nu~Kn (main program) ein~u~rdow~dC~u'aonaiuk~~~~nuo~~ds~~nsu 
6-u d6- 

ri imnolnauno F7 lnnkA~slnm F7 u'on~iukdI~lni~ounsrfliniso:nn U 

6-u cr 6- nsrriini3 unr ununsrflirnnr ~ i o t . b I ~ ~ ~ ~ ~ ' o n a i u k ~ ~ m I ~ ~  ni~nmJIJnnuno F7 41 
rYw orf l i I rX debugger nscviimsldsunsun~~nr~d~~'nnaiuk~ 

-n15016;1aau (Testing) 

~ f i m n  ~mud~~~mwmmn"d~um Ll~ja unr~d3un.run~rdims rdufiniml~ 

nnaou~d.ran.iuannm~dn~rXu"u~oii~u.~i~iu~6 ~uHiQ 4.6 ml6n'ondnonismiu 
na d .rouKnnaifiu u n ~ u u r ~ i i i r n n a s $ m ~ ~ f l u n d u ' ~ y n ~ ~ n m ~ n u  id ol%u"doiignaan 

~?Jdd~6n"d~unnnniusnu U i~d~~iiounir~iluoi~h~?ulds~~nsu~~15oauus~ U $4 

nmanul%~ioow n ~donauaou i i~d~un~ud i~ iu~n60~  ha?uniodi~d ~ i l u ~ i t m u  

uodnis~n~uu'oynCt~ i lu~d~6n"~~~m 

u ¶ J u ~ ~ % ~  5.8 Self- Check 

1. r i l 1 u r i ? u u o d s ~ ~ l d d l d t ~ d ~ f l b j ~ 6  (fail) u n n ~ ' ~ ~ ' i ~ h i ~ d  ii tua umu 

ku?u$i (loop boundaries) L ~ u ~ ~ I E I z ~ ~  

repeat 

WriteLn (X, Sqrt (X)) 

until X < 0 

(L, a 
5.9 U Q ~ R W ~ ~ ~ ~ ? ~ U Q J ~ ~ T L ~ U M ~ ~ T L ~ ~ S ~ S  (Commo Programming Errors) 

~ ~ u n ~ u ~ u o t d o b i u i d n f d n i o ~ u ~ u  u'~flalukd if unr$8naiukd while 
8 A ~ w n r i i " J ~ d a n o u ~ ~ d n u ~ ~ ~ ~ ~ a ' u ' n n a i u ~ ~  if ynnsd LWEI implement ~ u n i ~ ~ m h ~ o  

unr~a'llon?iu k while ?nnfd ~ F l o  implement gd~~uw~dnu~u~~s :~ms:?d~~  OH 
n n a o u n ' ~ i u ~ ~ ~ ~ i ~ ~ d n n a u ~ ~ n i ~ ~ g i ~ i ~ n ~  while gd KanLhd~du gdu'id k d $ i ? d ~ o  



nrymi~pb~y LFUULRL~E I nu .. 
u\unuLyrb nurtgrLyLpzwM1 rLuLprupprr uialyM rtnLLuofi JallBvs a 

~~uu~n~yrt P ~a6~ei LU ~LU:~~~L~LI(LLUULIIP~K (o~u~op nni~p) r :ar;urauao;n " 2 a 
m 

(01 nni~pi) r :srrunnrtyznaLo JO~ rrrtLLuefiq ~a1uno3 rpnLyay.4 2 RB 3 

royu bplquasn~p~~y - nnounnrtn~r~u nu L ~pwkr~u A 2 
c. a 

iul nrken~r~rn~w~~p~r~epricunuu~ .. ma L ngnrr~punn~yzan P nt L yuLnrLuovl a 

uLnun nr:rrLun;myglrtr:repiiL!yl o nyn~iLpvnuL~gLL>n\~iirn 

N JaMOd =: JaMOd 

: (9 : JaMOd ', S! N 40 J~MO~ JX~N,) UlaI!JM 

OP 0000 1 => JaMod al!qM 

3-193 

rtrursrpgnaeLu nrorensLuLyzrurLynbygrolarLgrtourruiru:runn - JaModronucii 3 3 

LUMPIMO~I I 9 ~~DO~~Q~~LPLI(:~RLUI~S~~ (hpoq dool) L&fiLnLI)L!tO&PpHncp%Qi a 

u~q pBnt n~urpqn~u (e~epdn) nrprnpeurnnLLzuMi nr~.pp.;~~pr~y~B a - m m 

pku~ouoeen~ P r~u~yzruu8p~n ogui~rrrt~~ue~-an 3 L~LI( ,a 

US-s nn~yrur~~rrn~~uo~:~~~rp:~~ L n~pru (pi Igun - leada~ npun) ortrr pua Y 2 'P 

- u!bq ~I)\P@~L~,~LLP rrrt~~ueppu~puu~q T (hpoq dool) L~~L~LIJL~LU 
a 

1-4 

~upeiiqn ~pctnunlr .. wn~ .. a lDu!luas ~y ~>n\y 

~LU ~au!~uas ~~~P~~LL~OL~L~~LU~~S~~~P~I~~~~L~O lau!luas ~ynvlrttn~up8 * 0 
P 

alui~p n~tngr-ruirpn\pB al!qM nru y ~p~pn~~o~1t~o~n1iy~no1n~uro 6 rO 
6 

(aauelea) alepdn 

op o c aDuelea al!yM 

nr!nnyr~upb prLpoLbnpu ((do01 a~!ugu!) yn>apkc>ua;i) naylzn X .. - p1 !OM 0.0 ~y~p~nuln~n~pn~qp~u~nn~n~ku~~~rt~r ~~KIPUII~~~Q~L~ 

(wuelea) alepdn 



for I := Larger to Smaller do 

WriteLn (I) 

lufliuotrluanic h n ? i u k  WriteLn Cnldo:lrjns:r(i~nis rwn: i i  i l i a  
u d mua~rli~unb4' I diiriouniidiqsl07'1u~o~Cu 

for I := Smaller downto Larger do 

WriteLn (I) 
d t: 

d repeat -until orn~zuiinis~nuonlii~~oud~nclurnsd I~?Hon-~iukd 

repeat ~ ~ w i r ~ d o ~ ~ ~ l 0 ~ i 1 r j d n i ~ ~ ~ u ~ d l ~ n " n i s ~ i ~ i ~ d  U PZIUURUG~PJ %I nsddu7 H 
while fd 

o d ~ ~ % i l o j i ~ i  oldmiusa II n i s $ a u ~ ~ ~ ~ d ~ : ~ n ~ ~ d f d f l i o ~ i d s : h s z ~ ~  
t: t: t: 

ms?onouRiod.m?uqu~dn~"~~uuon~~~:~u~u &i?udm?uqu~d U un~u'on7iukd for 

$uuon~dduuudn~bl6niuluGan7iukd for ~ n ~ ~ u l u u ~ : ~ s i l r i n i u i m ~ d . i a d s  

n?uqu~~or~ i ioun 'u2uGon~iu~~  for Roqn mulunisiulwqnriu?n'u 

$a'oaldsi7a?i~~vidr EJJ pascal 

Construct 

$EJ~?I~J$J while 

Sum := 0 ; 

while Sum <= MaxSum do 

begin 

Write ('Next integer > ') ; 

ReadLn (Next) : 

Sum := Sum + Next 

end (while) 

&W?IU$J for 

for CurMonth := 3 to 9 do 

begin 

ReadLn (Monthsales) ; 
-\ 

Effect 

diun$uuo~wri?s~at(~ ^o y m 

i~ncwau?nv odaJ'un:~u~u sum 
d' nisds:u?awn~~~~awnu~nnznu 

di iu inni i  MaxSum 

6%iau?uGi pflih 

h~%ttQi8:611109 CurMonth 
u 't: 

oin 3 to 9 wn~Cuue:niu 



- 

u I I I I ? ~ ~ + ~  Quick - Check 
&A 

1. ri7doulupJ iiluniuds~~uup 9dnCnuuaofiundio:l~ 

2. u i r ~ i l u ~ o ~ n w s i n f i i i i a i ~ u a u ~ i v o ~  while $dbi munscrli n i%m 
" P y a  ~ona~u~nf i~?f i~nuuosd (true) ~ ? o i f i s  (false). 

Construct 

YearSales := YearSales + MonthSales 

end {for} 

a'oa?~~d;, repeat 

Sum : = 0 ; 

repeat 

Sum := Sum + Nextlnt 

WriteLn (Nextlnt); 

until Nextlnt = 0 

3. $unou priming ~7~iugdnauqulnurii sentinel 15uu'onaiu&af nIm 
L Py ua:Qniiaam S:?IJ~ILLM(~J~~R ~~hF i~ im~d~:~~Ciy~~u '~na i~~a"~dnk iun 'u Iu i i~  

rhu? W& 

4. c i i  sentinct ot.rflucii~nriiu~aao duann'uwau~n$~fiin"~w=:~uIu~d 
d n?uqudi?ucii sentinel bn?iunnhaliid6uu"a^s~ (true) ~ Z o ~ f i a  (false) 

5. q w ~ u d i o ~ 6 i i l u ~  J"IIG~I~ (for, repeat, while) 

a) n~erlinizoriw~aud~n vd~nA 

b) ~ 0 % ~  d~~uuh ldu ind~n  

C) yus?usCiv hviu~dnisriuhuau 

d) n a s ~ d s u n s u  &I$diu6~ununis~~on (menu - driven program) 

Effect 

L L ~ ~ ~ Z L ~ U  $ h ~ o d  MonthSales 

gnd~uua:uan<u Yearsales 

iiurii Integer L L R ~ W I U ~ A V O J ~ ~  

c ~ u l u  sum nisfls:u?nwa au 

~kointi iguG kusngndiu 

6. ri?uuo~~dsunsudo~ddbbwndw ~O=:IT 

Product := 1 ; 

Counter := 2 ; 



While Counter <= 5 do 

begin 

Product := Product Counter ; 

Counter := Counter + 1 

end {while) 

WriteLn (Product) 
z 

7. Fdd~ns:vlinirdiuam!aiOn60~ s ~ ~ i i ~ n i s a u l i n s ~ ~ n n ' i ~ ~ a ~ ~ u  ii 
~ ~ M l 6 b l  

for I : = 1 to 10 do 

begin 

for J := 1 to I do ' 
Write (I * J) ; 

WriteLn 

end 
d z 

a) ~anaiukd write ~nnsrflinimnsr 
d z 

b) $onaiukd WriteLn ?nnszflinimnsd 

C) ~ ~ I ~ ~ Y ~ I U ~ ~ L L R ~ J W A ~ ~ O L ~ ~  
d' 

9. o ~ u o n ~ o i ~ v ; l m u o ~ ~ ~ n ~ ~ u i  $14 h ~ u  

N := 10 ; 

for I := , to N do 

begin 

Write (I : 3) ; 

N : = N-l 

end {for) 

WriteLn (N : 4) 
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Sun Mon Tue Wed Thu Fri Sat 
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