
9.5 ~ I ~ ~ ~ H I L L ~ ~ ~ I I L " ~ J ~ I ~ u ~ ~ J L L ~ ~ ~ I ~ ~  - dcr 
9.6 unadiau n u f ~ u i ~ n ~ ~ ~ r 6 1 m ~ d i J L i l u ~ 6 1  Char 

, a 

, urn6 9 

u n d ~ s i u  
' (Arrays) 

- 

n ~ f l n w  : Jadcli Cryptogram Generator 

\ 

l n a ~ d w h y s l a h ~ h u  \liiiPtlflu buil-in (Integer. Real, Boolean, Char) 
d d d  ~ t S a  user-defined (~du trfi61 enumerated Day) I%raliHcrijaunnubiclutn rw a6u,  

6ud.r nirurtJqcliua~ni't~~uu~d~~~nfu biu~uuin o:fldrrh5mwuin$u I a  

rf i~adauia~nd~ilu?Ca~nir r?utu*i6aunir IriI~~iiunuaut~oysl~~eisl:Ka'Iu~a~~df 

unnh~cu  n i a d i ~ ~ t i u  idrun.ru ddrtuaslwsln:uuuaaus%7clr'u)rld.~fla~~"r~1u a: 
2 c ~u'uudiuuu fiineuuun~wuariiul58~un'u ~~aecnuimdnua~w~rilucld~n~u Pascal 

uaukclYdrunru~uai G n i u  nu?u~aywd~dua~~nic  ~TJulna~Rii~b~sldanau 
Y a  n&?m l u u n u ~ n ~ n w  I~CIM&J.UYO!R ~ d d  l/jllri ~rnadiGu 

Lsuai~ua'o~a nuiu6~  n i r d ~ r n a u ~ C 1 6 a ~ K u u a ~ ~ u a ~ 1 ~ a y a ~ r ~ u ~ i a ~  
~ ~ ~ f l d ~ ' n i f I ~ d o c l d J &  (Data structure is a composite of related data items stored 

under the same name.) 
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JeA 
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'r 7. edr(, 
> 

ed4 jueurela sluaurela 8 

n,l4?Ja 

ron~hrguc~uucno~~ uhr~unuc~~unnru~nyint~~~uu~u~~nu~~in~ucb - n 

nucp~uiiuynucutrpr~un~ n nucp~unrokr~~~rru~n~ngoururnn#yup n 

(sAerry Bupeloea) nv~~tun~~uatpt~u C. 

('Awe ue 40 ued s! leql uel! qep e s! lueure~e Auv) 

nu~ytuiironn~~nl~irp n sliofin~nurpu ryncnw n?u~~tunro~u~~nu 
('edh Wl8S eqI 40 SlUe)! elep 40 UO!Pe{lO3 e S! AWV) l'&nODHI 

ugl~~ropquirsrZo,~ntpurp url~~n~p~ronnCu rynenu np+itun 

sl\rc~on~~ptuir rn rontu=uynug~n~rpr~~:~ - L~\PL~Q I-ed nruntpl 

n\nucptunucuxptrynLnbouc n pofi*n\ Lngv~an~~rc~or~nt~n~un~un , , 

sm:rp:rm (n~ytuiironugcn~~un~i) nluytunnlny ~r~tutuynuRo~nt~~ry n 

~.iur~nuui un~ruitu ~p~uiin~yn~rn~n:rurn p\ )ouquLMn~in~Lptonr~Lu 2" n 

npl r~unyl L~~LULL(~LUULL~CBCLI ~E~HL$~LLU~L~HJU~L~~\CU)C~MU~O,R~ n cfl~ 
~~u~~n~t~ntpun~n~oj~~yn~int~urpuii~yn~nu~ytunn~~ n le~sed 

LLUKOLUPO &UeLnl397l n 

~runnruncngo~~ui~n~no~~io~~~~~un~n:ru n nty~~n,u~)cunn\r~:uyrruRofi 
PL~YE~EL~ULLRCOUI (~~6 ptb) ~)n~r~ufi~~n~unu n (S~JWS npr) onwwptu I P * 
o~~rofitn 11 urcnu ur nu n ~srunplr~u (no~icoyrpuronunur#no~nnnntu npc) 

n~~n~u~a~~lyu~o~nt~~ro~~n~unyir~ uiiofirprrulrpnulu nvcgrun - 
(unpn~ts ~toq UV au) nu~u~unuft~p~)r~rul me be( 



LLrI?diiiu Scores 

- 

ldrerbi\?'ii nirdr=:ni~a~mun~di&u\lj\Zi.~?i~JT~o~\w~~af~a~ Pascal 

c'clduct~l(au~~u~unuauflai~~i nfierunadli&~fludufio'iuiu1flf ddid'uoduna 
8 A d16u dc~~~awi:niudnriiuu~~~6umr~~n~~~=:i0~~a'~tiau~n"u Pascal 9:lri 

3.1 $"mwun ~ciau~riueun.iici?ud~~Qm(Ie:~ndtr:nilrmn 
Syntax Dlsplay 

. n l ~ s : n i ~ 1 ~ ~ e r u n 3 d l l ~  (Array Type Declaration) 

8aodid : type 

SmallArray = array [I. . 51 of Char; 

Form: 

f l f l a i ~ ~ u i ~ ~ j d  : \ ~ L ( I u ~ \ ~ L E I ~ ~  array type a ~ i u n ~ ~ ~ o d ( ~ i % n u ~ a r S i ~ ~  

aui%nuci~:ninulrn tAu+o!~nii,n element type 

type 

array type = array [subscript type] of element.type; 

subscript type O I Q ~ : L ~ ~  standard ordinal types L ~ U  Boolean M% Char, %f@ 
enumerated M ~ D  6fi subrange ~ ~ l ~ n ~ ~ ~ t h ~ Y ~ h ~ ~ r h ~ ? ~ ~ d ~ = : d i ~ ~  subscript 

type hi, dement type o~uiuaQfitlo~aui%nuoi~:~a~uunadi$u~uiSnqn~a~~~ 

unadi&u OaQ@rnd oun'u 

r'efitna 1 %fiWJin~g.l~ Real urn: Integer ldrfh subscript type 1416 ud 

subrange VOJ integer tflu subscript type 16 
i o  Lt na 2 dement type ~U~afi~uiclrp~~5a6miiuiu1mu~Yd afic1lnRI6 



rpii~,ungi~p ([I.])( npi) npirrn\~or~~~nrrun~yncu~~~~11~~~1$1~~1 
(#7\'fpm@ X "M~LUllULLQ n [~Ix Okbl [OIX $\ULLRu 

pLui (1.6 upiiu y ug~nsm~q [81x :sir ros yc.ugcrn$uq [ax 
P n 

x nuLpr.uiiron .m 

uriir~ug~nsryrqopi .m (.r qns x L~~LQ) [LIX filprpo:~~~ ?RQPOBM~$OR~I - - 
nmcpngi ro~)~lr\!~+z~,~run~tr? 8 . . r noinr~ I mu ~aee~ul BoyrLEguuuQa 

{X A~JJB JO4 @6eJOJS uO!lP30llQ} !AeJ~QlPetl : X 

JEA 

(ad4 leu!p~o) yn!n,rgiuv~fi 

p\p\nn~~:u~c$~pp\ n leau ugan~y (u~n@u\u~nm~y~uii~) JUIX~N ryna 
r-~ulxe~- n~~nl~uteyi~n~inm~pnr~~ a- n n rurpauaLmg:s ,m ~aearul ngircycauu 

u~anunuLpLuiiL~:uMiyLyop\ J~BBJUI u~atpntni sed4 Jd!J9scps njiiplurLrtu "P 

p~ leau tsii ~afia~ul nLbruLn~~%~$L~~u Aelds!~ X~JUAS n\ r UUIENOR n a 



~ . r s a i S ~ i d a o d u n ? r i i t %  (slmac) n u i u ~ d i q ~ ? o ~ w o U ' o ~ \ u a ~ ~ ~ ~ ~ q u n ~ d  
d u d a o u n a h a ~ r ~ r r y i i a u i 8 n n i  (Array subscipt (index) is a value or 

expression enclosed in bracket y name, specifying which array element 

to access.) 

scripted variable is a variable followed by a subscript in brackets.) 

-subscripted variable := expression 

n.lmirffu n+o luin"~d76dln"zl\u~u7~n~~nad76~ ~ ~ ~ ~ d ~ ~ C i ~ + u ~ ~ a ~ ~ d ~ r n f f ' d i l  
F?IJ d ~ ~ u ~ ' u n ' u 2 u ~ w ~ U I  

~ ' I o d l d  9.1 n~rr~uuc3r6un"udi'L~~1n~di$i~ (Storing and' Retrieving Values 

in an Array) W x L U U L L ~ ? ~ T K Y \ ~ L I  9.2 ~ o n ? i u k ~ i ~ d 7 k ~ B ~ ~ a d i ~ ~ ~ u n ~ ~ p 1 u ~ ~ n  

Y o ~ u n ? h ~ i d  u a n ~ l u n l n ~  9.1 daw content wadun?h& X ~Rj~ inni ln l : )? l  

rnn~on?quh L M ~ ~ X L L R J  ~~wnd lu~d  9.3 ~ d ~ c l & b n k i ~ d ~ a w i t ~ u i % n ~ ~ n ~ ~ ~ ~ ~  X[3] 
t d  

LLaZ X[4] L V ~ U U  w ~ ~ L ~ $ L I u L ~ ~ R J ~ ~  L ~ ~ Z $ l d ~ i ~ f f i l ~ U ~ 6 7 \ M d \ ~  



S'W O'PC O'ZC 9'Z 0'9Z 0'82 O'ZC 0'91 



63ad7d 9.2 niMYtldi~fiunitau19nunadi8~1 (Manipulating Array Element) 

hdnh Integer ddirOu 6 $0 I ddiir i i fh 6, h t d 3 ~ l r i t r i i d i ~  X[l + 61 ~uiuf14 

f!ui%n h12] d~b f l uunad i l j ~  Standard Pascal B~URRJ W R ~ ? D ~ ~ ~ ~ W R I C ~  ~ a ~ i d i ~ f i u  

4714 Index expression out of bound' \U~IJ~~~~'U#IU Turbo Pascal 'hmraauou 
\ ~naith~~ o ~ u n ? d i R ' Y d i ~ n ~ ~ ~ y r ~ o ~ d  ~.Tuud-iimm3nmr ar3Rau range fi.ru6ik 

#uwnou~w~clof {$R+) f i imuiron.r?~rou range 16 ~ u r b o  Pascal OZURRJWO~CO 
u t: 

n?iu Range Check error RJUU I : ~ L ~ L ! ~ u u R ~ ~ ~ u ~ ~ ~ u ~ ~ u ~ ~ u L L ~ ~ P ~ ~ Y  odd 
enable range checking LWEI 

L 

m m d  9.2 n i r l ~ f i w ~ h n s i i d i ~ n " ~  L~nadiKu X (Using Subscript Expression with 

Cm?iuCTJ 

Write (8, X[8] 

write (1, x[l]) 

Write (X[l] + 1 ) 

Write (X[l] + I) 

Write (X[I + 11) 

Write (X[6 + 61) 

Write (X[2 I - 41) 
Write (X[Trunc (X[5])]) 

X{I] := XII + I ]  

X[I -11 := X[I] 

X[I] - 1 := X[I-11 

uasmb 

uwm~w8 8 ucl: -54.5 (din84 X[8]) 

URClJWR 6 U8: 12.0 (dill DJ X[6]) 

URrr4wa 13.0 (~IYDJ X[6] + 1) 

uRm4wa 18.0 (dl%oJ X[6] + 6) 

URC~JWR 14.0 (~IYD~ x[7]) 

illegal attempt to display XI1 21 

'UHfl4WR -54.5 (~I'UQJ X[8]) 

URC~JWI 12.0 (~IYDJ X[2]) 

~~IFIHUR 14.0 (d iY04 Xm) w X[6] 

f i i~lcn 14.0 (~IIMA~DJ X[S] IIT x[5] 

illegal assignment statement 
, 
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6.6 ru~unln~n~orp~n~n~~r~~uc6rrpn~~~~urru~a 
yrr~nu~u:rpreuvpo~u r(Lhna~~u$an~tnu~$stuirug~n~:~rr n (~a6a1ul ?pun) 

I 

L ulpn~n~rgru~anfirr~p~auuu~a L~:.ZLLMI leased nl~p~", I &ML,UL~ ngrgp~~~ 
nymLnL)ron safiue~qns ngrrer~pga~ruu~%yyii,c~u~u:f prcu~pcurr a 

(sedA1 ad!~asqns pue A~JJW ~JOM) ~o~ifow ~~~~arruu~a~~iin~~~cuii P 

r(LMI7JIL~LIOLIELpIIZC JOJJa yaarl3 a6uetl Uc1 {+ kl$})Dll 

-M~OU i~rrsp LI$@\~Y~LL~ afiuw nor~cr~g~u ~~11 a6uw nlBop~ahcnroaLp 
7 

L! UO!leJelDap YI!M alq~~dwo~ IOU S! ad4 XapUl ~n,MR~nULLULlMU~OfinMOLh18:Q 

rgu3p~~iiofiug~nnrtnfirp~~$~,u aweu ABJJ~ uLuxprLunlunu y r9 rLpgauu 

uganu~punucpp~n,unurr,a~r~~~~$n~~ro~ m I~!JDS~~S : RPU~L~~RLLU? 
r 

[z - I * €1~ : PLpocU m 

: UJJOj 

(a~ua~ajatl lualuala A~JJV) nu~ycunug~nrrpryr~u n 

Aeldsla xejuAs 

rprc.p\pL FnMnngr c - I11x L&:UMI 

onunrouLcvcruurp,nuyi (u,!rnq.juuun) o~~ubuurm~punu~y~~n~tuofi Sm n m n 
7. 

(1-1 :sir I r~pc~arru) [SIX pm Wx ronLpLnrLpLpy~uuunLpunuyrYnLcuo,n a 
7 

(I :~111 1 + I PL~~ILLLI)) 191~ 9~11 [[Lx PO%L~LRIL#L~ (L~IL$UUU~) - UL~IIIPYRLLUQ~~ 
7 

rpromyr~puarrcp~uug~~IsLun1 nc~ubu~nrru~pu~u~yrr~~cuofi - 7 

(8 PY L) pwlp a6ue~ UO~~Q (fslx) 3~~1 rot y y p~r($u~r~~o 
uLsMunq pnguG [SIX ~l(c~) wx ronLpn2y 0.a oy ([SIX) oun~l :rrr ww 
fi%uPj$~Q~~1~~~Lofi~1 ms [SIX 2'6 SLLLMr(l~~ll~U~Ka~!JM t!RLLUo$ 

[~d!~3sqns] aweu Awe 
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iinafil!?~ LetterCount uw:: LetterFound dt~Cmms~t~Gii~~wBo~n"~ ( L ~ w &  

6'n wsi?kra) uriaf ~~o~aui%nudndiJnic imafii8 Answers dwi8niGu~ao~A 
2: A d ,  ~ r i i ~ ~ b  "11da~flinff t I G d i d i h  True False 

R l n J  9.3 %h~nafi l&kR:nl~5:~n~df (Some Array Types and Applications) 

Array Type 

Name 11 ] := 'A'; 

m"udauosnu Imd#gnur:: 

10 6a 

Type NameArray = 

. array [I . . 101 of Char; 

var Name : NameArray; 

Type Temps = I integer 1 Fahrenheit [0] := 32.0; 

Subscript Type 

integer 

subrange 

Application 

array [- lo . . 101 of Real; 

var 

icaaihn 

LetterCount rA'] := 0; 
2: 

i ~ u 4 i ~ a ~ ~ l f ~ u o d n i r ~ f i m  

Env~ci?lwqj~cin:h 

Fahrenheit : Temps; 

Type Counters = 

array ['A' .,. 'Z'] of Integer; 

var 

I LetterCount : Counters; ' 1 , I I 

subrange 

character 

subrange 

type su lags = I character 

~ R u $ n r w ~ r i v l ~ ~ ~ h r i  k 
nuituii'u -10 3s 10 oderi 

array ['A' . . 'Z'] of Boolean; , subrange 

var I 
LetterFound : Flags; 

type 

BoolCounts = I Boolean 

LetterFound ['X'] := False; 

mhivmuodrilwuyn 

dsuoniinioi7lrsnilniiB 

w"r0gd B 

array [Boolean] of Integer; 

var 

Answer r rue]  := 15; 

~iiuhuiuuo~riinougn 

iixdinauf mlunis 

% .  

Answers : BoolCounts; 



-rf?unid~:ninh)r(s'u~da~~ns uni~41 ~iiuni-n UHRJ\~+IJ~IJ~ nis 

dsznau%~ads:nin~luu%fi61u'a~a af.iida7~1 uoJyn go EmpRange ha: Day LL~:%fin 

U ~ ~ ~ I ~ U N O J ? R  80 EmpArray uae DayArray ~ u n i ) s r n i ~ A j u d s ~ ~ d s z n i ~ 1 ~ ~ n ~  

di(iUR0~7a Vacation URz PlantHours 

~ u m E ' r n ~  = 8; {number of employees) 

tY Pe 

EmpRange = 1. . NumEmp; {subscript range] 

EmpArray = array [EmpRange] of Boolean; 

Day = (Sunday, Monday, Tuesday, Wednesday, Thursday, Friday, 

Satursday); 

DayArray = array [Day] of Real; 

var 

Vacation : EmpArray; 
, 

PlantHours : DayArrBy; 

f i ~ i m n i s d s t n i ~ ~ ~ n 3 i i Q i ~ % ~ 6 1  EmpArray ~ ~ u ~ u < u ~ ~ s n % f t m n s s % ~ i i ~  

l a  EmpRange (subrange 1. . NurnEmp) f i tu naQnnnnit6i~h~iuun~di6u a h  

EmpArray ( \hd  Vacation l o  1 . . 8) ~ui~n~dRzkua~uoahR'u6 Vacation tiiudi 

LLUUU~ U ( a d  UU 9.4) contents Y ~ J L ~ ~ ~ A I ~ U ~ ~ ~ L L R ~ ~ J ~ I W ~ ' ~ J I U C I U I M M ~ ~ ~ : H ~ I ~ M  !a 

w'nwou (Vacation [ I 1  L ~ U  True hwrinnu I o~s:~ii~~qnwirwau) f i w & d i u  1, 3, 

5 uaz 7 a~szaii~~~~w'nc.inciau~~~t w r i n ~ i u ~ u d ~ ~ ~ ~ v ~ i ~ i u ~ n ~  un-diciu - Vacation 

~ z d T i i ~ j # ~ ~ u a ~ I u ~ d  9.4 

d ~ ~ d f i 9 i . m r 7 n i ~ s r n i ~ 1 h ~ ~ ~  ~~n3(Si6i~%iim DayArray ~wvr i i%f ianmg 

d i d  ~i]u%b enumerated Ba Day, nn%ffiidrh~?uun7di<u%Ci61 DayAmy todl 

%a61 enumerate liruri Sunday, Monday ~ ~ t 6 0 l l l d  L w n z d l  PlantHours Lh%fia 

DayArray, ~ u I % ~ L L ~ ~ ~ ~ ~ ~ ' u M L L ~ ~ ~ I ~ L I  PlantHours ~f iudi~f in '  ~ e a l  nui+n~~a?di$iu 
PlantHours [Sunday] ~~un~4iu?u~dusua~nis~wird~n ~~~dili~fiunisluiwoifi~6 
uaa~iilniriiddiuu~ 



Vacation PlantHours 

[Sunday] 

False [Monday] 

[Tuesday] 

False [Wednesday] 

True [Thursdayf 

[6] I False 1 [Friday] 

m 1 True 1 [Satursday] 

[8] I False I 

9.4 un?di$irr Vacation u8: PlantHoun 
U 

unqhcuk y d  9.4 u~cl~4inir~mrdgn 3clrlini~uiunucl1~1~dclid~~~r q q .  

Ai~fiun?r single shift kuiuo'unf~~Re?uwq$k (L~~RL?II 8.0 uifini), double shift ku 

iuDjnir u~ziuqnf U R ~  triple shift Iu?uyn 
\ 

m ~ i o I ~ n i d % n i ~ r i i n ~ n i  NumEmp uAzuuu3ficlh~I EmpRange ~4114 
uddrmiaaCnun~Bi6b EmpAnay 6~d  

tVpe 

EmpArray = array [l . . 81 of Boolean; 
1 Y  1 n i n l m i a m ~ u ~ ~ u ~ w ~ o c l m u u ' a ~ ~ d u ' ~ ~ ~ r n n i r ~ d d u ~ ~ ~ d ~ ~ ~ ~ i ~ ~ ~ n ~ r ~ i ~ u  

Vacation r l i w i u  ~akflfiuiuknduridind~ NumEmp rndduuuuinun~h6~1~'0d 

aedciindh NumEmp ~ddk$b'ld6dl(ii~ body Y ad~drunr~u '~p6 iu  ~~uu3ficl 
EmpRange (nu1rnldiOu 3ficll0 mu6i[v( LO OfikCIflflu'Idf LLnf u 

.ailmun-~lfl~u'tdfld~i (Anonymous Array Type) f i ~ u ~ ~ k u u l l i n  ~d U ~ L T ~  

or ld~~- tdud uciriur0uldl$idordrrniwun~r~iCu b u W  l in i rdm~iw'~~f ic l~~~u 'u  
r Dwo'uiiu urri 



nifd~:nidi5 iid3 

var 

X : array [l . .20] of Integer; (anonymous type array] 

n w d  
(anonymous type) L O U ~ I ~ ~ ~ ~ ~ U A L ~ I L I M ~ ~ ~ L L ~ ~ ~ ~ L L ~ S U A U ~  (bad programming practice) 

6 o ~ n i r d ~ : n i i  ~ n o n i i n y d i l i o  ' 

% o R ( L J ~ ~ ~ D  M U I L ~ ~ J  niimd~~ddrnn~~o~dluni~df::ni~~~a~~df (Anonymous 

type is an unnamed type used in a variable declaration.) 

~ $ 8  

tY Pe 

ArrayType = array [I . . 201 of Integer; 

var 

X : ArrayType; 

AnArray = array VndexRange] of Char; 

var 

Grades : AnArray; 

452 ' IT 257 



wl A. riiuauiQnIslna7 

a) array [I . . 201 of Char 

b) array ['O' . . '9'1 of Boolean 
I 

w 

c) array [-5. . 51 of Real 

d) array [Boolean] of Char 

'5. o ~ ~ $ e u n i ~ d ~ : n i a 6 ~ u d ~  ~ ~ ~ 3 : n i d : n i a  S%7~fUUnira5~7et'ie 

n:deslvodun?din'u raw7rign&;rri7d'u 

a) gfislslmaQtji~ Boolean, %qslaui8n Real 

b) afislw~~aQd7~ 'A'.. IF', aiislauiBn Integer 

C) %$slsl77%bdld Char, 'biislau78n Boolean 

d) nfisln77abiid Integer, aihaui8n Real 

e) %fislsl77'dbdid Char, 'bhn.Ii%n Real 

f) %fislsl77%%diJ Real, neiawui$n Char 

g) nQsl~mnbdi~ Day (enumerated type), %$maa.ji%n Real 

6. ~dr%uunm7d7:ni~aSa~ra~d76~ h ~ j ~ n 7 ~ r r n u ~ d s i o W d  
- a) n$uuad$aJ (living room, dining morn, kitchen, r8uh) &dn isr l i~w 

LLtl '. 

b) a L ~ n ~ r m o ~ h ~ ~ i t l  J 7 m  (1 fid 6) ddn17fii~uadiu~uuo~ti:r1r"rtlu 

'B' h ~ ? u  Blue) 

w e  
9.2 r n ~ ~ n i n ~ ~ a u 6 1 h h ~ ~ i ~ n ~ ~ n a d i 6 f l  (Sequential access to Array ' 

Elements) 

~ d 7 ~ ~ n 7 u d i ~ ? u u 7 n ~ d ~ ~ ~ 8 7 ~ n ~ n ~ 7 2 1 ~ ~ ~ ~ f l 2 d i 6 ~ ~ ~ d ~ d 7 : ~ 2 A ~ ~ ~ ~ 6 i ~ ~  

l s l o t f ' u l i u 6 ~ e a u ~ ~ n 6 ~ ~ ~ 7 n  ni~li~a~ioy~l3luun~d1Ku ni74ug contents uaGu 

~ ~ a n . r . ~ ~ n i ~ ~ n u ~ n w n ~ i u u u u ~ ~ ~ u 6 u 9  for i d  d ~ & t t d r n ? u ~ u ~ d  (I) ~iJu 



{seqn:, 40 Awe} !rtrwe)ul : =In3 

ooor ok [orleqn:, 'LZ o# [cleqn:, ' c 08 [rleqn~ nprt~pay) urn 
ru * or ngnrnLpron (eqm) nursLyunnyi pryuwap eqn3 n_uyrun * 

(~(auv ue u! slea 6uroas) nn,~pruiin~uhopnyiru a rs oLpac.9 

murn:rpub~op~u,"r,~n,~~y~unr13~u&~r~) 

9i~pza r ZSE~U FOR tnrurpii~~ - ro~~pn~itru (111x1 nrprr,~~frrunro~r~ppu 



var 

X : RealArray; {array of data) 

I : IndexRange; {loop-control variable) 

<mmri?u~fiu hn% utl?rSi&u X u'wui8n~fJu Real fi?tlmrrtlQdijIu6si't~ 
' 

1. . 8  nndau?~ar for QJ mu?nCuurradin'u x ufizci?ud.m?u?rr~d I (1 5 I 5 8) 

l o m r r t l ~ i ~ ~  o~un~diCuIuni~~d~~~i~:~~P~ 
for ~ d p  urn J 

for I := 1 to Maxltems do 

Read (X[I]; 
u A  A d~udi~o~f inh6?~%uwui%nut l?d~~~ LL~RZC? (coy fi~?nnw~fiuIu Xx(i], 

~u~. i f !ao~~f iu lu q xi21 ~ihrliu) 
hn?iuAfJ.~ead O n ~ i i i h ~ % ~ ~ ( l ~ : f i i ~ a 4  1 8in 1 d4 8 mnhii~~(/fi:~%~ 

~ I I $ ~ I ~ ~ ~ R ~ ? I H ~ ~ ~ ~ I U L L ~ ~ : L A U I ~  :- i ~ [ l ]  nnaffho I fiinumii wui~ntto?Pih 
> 

Rilnoz%ciiCo~rci?iic1ld 

Edit Window 

($R +I 
program ShowDiff; 

Computes the average value of an array of data and prints the difference 

between each value and the average 

1 
- const 

Maxltems = 8; {number of data items) 

type 

IndexRange = 1 . . Maxltems; 

RealArray = array (IndexRange] of Real; 

var 

X : RealArray; {array of data) 
1 
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{loop-control variable} 

Average, {average value of data) 

Sum : Real; (sum of the data) 

begin (showDiff) 

{Enter the data.) 

Write ('Enter', Maxltems : 1, ' numbers > I); 

{Compute the average value.) 

Sum := 0.0; {Initialize Sum.) 

{Add each element to Sum.) 

.Average := Sum I Maxltems; {Get average value.) 

WriteLn ('The average value is ', Average : 3 : 1); 

WriteLn; I 

{Display the difference between each, item and the average.) 

WriteLn ('Table of differences between X[1] and average'); 

WriteLn (' I ' : 4, 'X[I] ' : 8, 'Difference' : 14); 

for I := 1 to Maxltems do 

WriteLn (I : 4, X[I] : 8 : 1, X[lj - Average : 14 : 1) 

end. {ShowDiff) 

Output Window 

Enter 8 numbers * 16.0 12.0,6.0 8.0 2.5 12.0 14.0 -54.6 

The average value is 2.0 

\ 
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Table of differences be 

Difference 

14.0 

10.0 

4 .O 

6.0 

f l9.5 m7nJ~aJdi~~mnd7~ (Table of Differences) 

for gdq~fliu 

for I := 1 to Maxltems do 

WriteLn (I : 4, X[l] : 8.1, X[l] - Average : 14 1 ) 

URRJ W A L ~ U ~ ~ I ~ I ~ L L ~ C I ~ I U I ~ ~ Y  €I4LLD7~1&~~dA~ii? X[I] URZ~~ ILLB~~V!~~  
u t u  cn3i~iu13ncl~uunuii~~du 

X[I] - Average 

tor gdAao~ 
Sum := 0.0; {Initialize Sum to zero.) 

For I := 1 to Maxltems do 

Sum := Sum + X[I]; (Add each element to Sum.) 

a : a u n ~ u ~ n u a ~ c r u 1 3 n u a ~ ~ ~ n ~  di&u x #4nunudnni1u~iudr Sum 

rlnfif4A~id~ fw gd,, I adtdudn 1 
r C  
aduu $anaiuth 

Sum := Sum + XCI]; {Add each element to Sum.) 

u7nru13nri?~~~d1a~un~s915u x n*u Sum nirnavIi~~sdnu~drun~uu' 
c l i u r c ~ i m  10.4 ~hn~unifi i&munf4urn~ aqd 



Rind 9 4  ~ i u ~ ~ ~ U i J h u % ~ d  for ad (Partial  race of for Loop) 

I 

Statement Part 

Sum := 0.0; I 
for I := 1 to Maxltems do I 1 

Sum := Sum + X[I] 

Increment and test I 

Sum := Sum + X[I] 

Increment and test I 1 
Sum := Sum + x [I] I 

Effect 
sum , 1' 

Initialize Sum 

Initialize I to 1 

add X[1] to Sum 

2 5 8 is true 
\ 

add X[2] to Sum 

3 5 8 is true 

add X[3] to Sum 

rrilil3nGk 9.2 
I. ~ i ~ ~ u o ~ ~ * o n a i r r k ~ i o I ~ d  ~ d h u u d a ~  contents ~o~unaalcu x 4 4  

~ ~ m j l u - ~ ~  10.5 ad o"rmiuiiuia:~an~iuR'J fi o:IsKui~naalG ~ R Z L L R R J  contents 
L t: qmv71uuoannadiKu x ~ K ~ j i n Q n a i u a ~ n ~ ~ u n g n n ~ t J i i n i ~  

I := 3; 

for I := 5 to 7 do 

for I := 3 downto 1 do 

XII + 11 := X[I] 

2. s J ~ ~ g u ~ o n a l u k ~ ~ d ~ ~ ~ n a u ~ d  olfifiiniini.rdil tkuninil~rjl~d5uao? 

digu x ~ L L R ~ ~ ~ U ? J  9.5 . 
a) und~aJi~nnidnu~auu 7.0 

I 
b) h ~ u i ~ u i 9 n l u d i  ii'v1zi,~d~'i 75duu7~nniusn 



9.3 u ~ - J ~ S I G U ~ ~ ~ ~ U ~ ~ I ~ I B I ~ O ~  kkaz6-Jqn61 k~'cbnl5 (Arrays as Parameters 

and Operands) 
3 (buCaGatb ~31~;~~6iln~(b~rGuiitiiadd wuiSnunaiiiYuudn:5a ~bnt rrnaii<u 

(Array Elements as Parameters) 

l u ~ d  9.5 nir~dms-iairdid X[l] r~uwimiirmdf~% hwiun3:uauciu Read 

LLA: WriteLn 2104 Pascal ~375~7~~74n~d a a ~ i ~ n ~ r n a i i ~ ~ l r ~ e ' l ~ r 6 a  LUUWISIDL~ D $ O ~  d!.d 
c -  d &ns:uauciu ~ $ o k n . a u r ~ m ~ l e w ~ o a  lunxTit w i s i i i ~ n a 5 ~ d l  6oio~ii~~uuaiim 

5 a y  niioun'Yaui3nrrnadi6u 

nszUarwiu Switch lu2d 9.6 [~UL~$LIU (exchange) riluorwlnirolaf aiin 

Real Ewd9b~odik 

procedure Switch (var P, Q {input 1 output} : Real); 

{ 

Exchanges the values,of P and Q 

Pre : P and Q are assigned values. 



JBA 
L 

witm & pue 0 opul pesswd anlm eqq sey d : )sod 



Main ptogtam data a Procedure data area 

$8.7 ~ l ~ ~ ~ h 0 i l ~ l ~ ~ l ( l 0 f r k 7 ~ %  Switch (qz], Xll]) 

n d h d i  ru?un?Ai&u (Copylng an Army) 

n ~ ~ ~ ~ t ~ u n ~ ~ r n ~ h l & ~ u ~ ~ A l ~ n w u r ~ ~  tmd~uq~aslnuqBr~unqdq<u 

nfm:wd~ci? a h ~ l ~ f i c n u  Pascal U D U ~ # L ~ ~ ~ ~ ~ L U ' ~ ~ ~ Y ~ J U ~ ~ ~ ~ K Y ~ " J H U F I  ~ F I U  

m~lIK3fiqrtundq (assignment operator) nq~um~(i?~dq~l$tu fiqaunnmdrnqtl 
r A '  
013U 

type 

TestArray = array [IndexRange] of Real; 

var 

X, Y : TestArray; , 

-#anmu&~rlmu~h 
X : Y; {copy array Y to array X )  

fl7bf?~u7tiqudsl:ii?luunql1&~ Y d ~ n u u ' u n ' ~ n ' y ~ u ~ a n u ~ ~ u n ~ d ~ K u  x 
( h a  hadu Y[I] fiqrh~udduj xp], Y[2] U ~ J  x[2] ~du6daulIJ) unq hn'u9:nn %f 

flqhtudd' f i d a $ a u o ~ h ~ u ~ d t i C ~ ~ t ~ ~ n ' u u " ~ i i ~ u u n ~ ~ ~ u ' a ~ ~ ~ ~ d a u n ' ~  



f 
I 

LSZ LI Z9C 

{A~JJvII!~) u!Baq 

{~OJ~UO~ do01 pue ldysqns A~JJ~) !aBue~xapu) : I 



procedure FillArray (var W : array [IndexRange] of Real; 

Invalue {input} : Integer); 

b . h n k ~  Xl ivmr.ii %CRY o~winfi1~afr~dn~<?6od rgulormu?ib/ roof 

rciniir~loiun?~i&u&abcd51~ar: winiircofun?riiGudi (Variable and 

. Value Array Parameters) 

~ ~ o u n ~ d i n i r ~ n r i ~ ~ ~ w w i ~ i ~ ~ ~ ~ l f < a r ~ d ~ ,  Pascal ~ L R T I A Q ~  (address) VQJ 

~ u i ~ n  rm~di&si~nirr~n1du'~6tbdu'a~ n (data area) uo~n.r=:u-~u~iu rdo~sin~ui8n 

rrn~di&i~u~uran~vri~uc13iudiG~~on'u ~~n?816un"dvu~undu '~ ]~~~d~n~(u ' i~d~6  

~~oun~816u~nci~~8wwimi~moi61 ni.rflihruiiawi:d (local copy) u o ~  

u n ~ d i 6 u n ~ ~ f l ~ d o n ~ = : u ~ u ~ i ~ ~ n 6 u n ~ ~ n ~ d i 2 i u ~ ~ r ( i = : ~  (local array) 9ndrrciurrh 

6diJuuuir~iiu~idu?n'ud~ula'un"~uo~~rn?di6us'td n3:~7u~iuaisdiricunislm-r815u 

rawi=:C( unmi3rdi L I U L L ~ R J ~ R  7 ~ ~ n . r : ~ i ~ u i ~ n ? ~ i 6 u ~ a w i = : ~ s = : ~ ~ r d i ~ 1 u  contents 

uodrm?816us%1 

k o 8 w  9.8 rrsnd~~~un?iurrolneiidrviiu" ~uuftii i ini~d.r:ni~ &6 

, MaxSize = 5; 

type 

IndexRange = 1 . . MaxSize; 

TestArray = array [IndexRange] of Real; 

var 

XI Y, Z : TestArray; 

6lad1d 9.8 

n * d ~ ~ f l ~ 1 s j ' ~ l ~ d d ~ 6 d ~ = : ~ # u ' ~ c l 3 l ~ k d f i 1 ~ ~ ~ 6 1 ~ i f 5 ~ 1 k J  L ~ Q ~ ~ I W I L U ~ L L ~ ?  

di6uwif~~n~diiluunad16u5nvd~ 
~ ~ ~ ~ I U ~ ~ ~ I H U P I F ~ I  

Z := X + Y (Ilegal addition of arrays} 
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Op QZ!SXBw 01 1 1: I JO) 

JBA 

'PQUbaP QJB (@z!~xeW I 5 1) [I] 0 PUB [I] V : QJd 

'lueurale Aq ~ueurale 'paws ere az!sxle~ ' 1 qdwsqns qw s)uslua(e AWJV 

ny i nlmrnauroagqw 3 touigu~~nlny iuB z nu .. ycuntonurnt..ugmror 
PD~~II E~RU~M (MOJJO ~10s) n~qiruull A tvii x ~~L~LU~ED~~LMU~L~~~LLU .. 
nor n~mrntruto~~k~liiop~n~ttl 0 tun v nn_uLgLun o r.0 r pinlrumn~s 

(2 'A 'x) A~VPPW 



.Main program data area Procedure data ,area 

Fbrmal parameters 

1.5 2.2 3.4 5.1 6.7 

. - - - - - -  b Array B 

Local variable 

nhhsddqunqu (Program style) 

da'n?niwao~winG~a ofK3udqn'u nifflo~n'u%o~wimd~~afcii (Efficiency 

of Variable Parameters versus Protection of Value Parameters) wind~aaf  A uar B 

lunl q 9.g d~rnin~llucuimd~aofdi ~wm::.ji u*u~?iuhdri~~d~4n~ru3u~iu ~ d d ~ r r a y  

r r i i d u a r r i i u o i ~ ' u I ~ m ~ f ~  nrdi t luuda~hu ~ d d ~ r r a ~ .  Pascal 6o~afii1 h ~ u i  

r~crmrdro~uo7din'uro~?sd ynnf~An. r tu~u~ iu  AddArray g n d s n n i n l i k ~ u i  
R ~ J & O T L ? I I L " ~ O J " O U ~ ~ L Q I E ~ ~  ~ ~ : ~ ~ a d ~ I ( ~ s m ? i u 9 i o d i ~ ~ u c i i  (valuable) h 1 0 7  

h n ' ~ 6 h ~ j ~ n f i i  h ~ u i ~ % u i ~ ~ ~ ~ u i n  ~ ~ ~ U ~ ~ U D I Q O U  (terminate) htldOkmwaisl 
~wmr.i1\6od~6unnudin"~~um~n1$2du8~ 

~ A o i n w  n a i u a r ~ 6 o A ~ u ~ s n ~ i ~ . d i ,  1drl~un.ru wofd~dr tnun i fdu i~mf~  
u A drniwun7hmuaJp::pn~f ~~w1t :~~u .d i~~ i r8u~~1~v l iw"~~~uwimd~~ofcn '~ud~  'Id14 

ninf i~aofr i i  ht~uit lm71uji  ~ ~ Y A U ( ~ U ~ U Y ~ J U ~ ~ ~ I ~ ~ O ~ J  ~ n G 4 1 r i ( U n i ~ I ~ u  
n f~ ( i7s i~u~ i rwi ruar~du^ni f~0 . jn 'u~~  q Qinn iT&bLdf~~~ ldXd l~  (accidental 

rnodificatidn) u o ~ d 7 d i ~ w x  ni~tdduuuda~ln q B ~ r f i a # u i i i ~ u o 7 h ~ a i ~  (~tflu 



UL~CNK m KONUULLUIORRL$U~~)~~H ~ULUI~LUU&L~POR~P~~~MLLUI~OP~~~JU~~ m . P 

pku~ruoor~u r~u r-ensxew rgnr (~ULPP~U~LUU~LR" m a C~UE~~ULL LLUL~:LU 
2 

ubr~o pi ~INM %$:~:LIMI ~UL~~~~~U~C~~~R~P~ULH~LUO~~ m n_uno$~iqnn 3 

ubrol~n~~p~uii~puonu~~n~uip~no$'~n~i r~uubu~ronros~~uug~n~n,uno~ui Pa 

C~~~U~EOREO.CI~LUU~L~~ a r~uuhuonuy~mrrenrpu~~~ug~rurn,unop P Pa rpuuh 

n>cpLunronuriiLuugI;n~Lyn,unn~ui PU ukro~nu~g~uiicrurca~ui Pa mo+Kn,unoEn 

(A~JJWS~~ ~5%) ubrovnv~pruri m ykr~ru r r.6 rhl A~JJV~U~S 



rl~udaulu while lusd %I 10. I 1 ~71~rirnn~n~dnum6od~nnm~o~11mudou111 U 

while 6~unaA~6u~riin'w~do I ~rim51.1 MaxSize + 1, ri?uusnuodoulud dsrliiuwa 

~ g u  False u ~ m u ~ a ~ ~ ~ ~ ~ ~ ~ n ~ s r ~ ~ u ~ n ~ ~ u u s i ~ ~ o r d n ~ s I ~ n ~ s ~ s r ~ ~ u ~ n n ~ ~ n ' m  (short 

- circuit evaluation) 
P ' Y  adu~7Idf Range check e,rror ~wnri?audnunahB A [MaxSize + I] 

lxid~^rd 
epl A nr6inu7n'slld uam~'2~~Guaa~aanumnd7~n'u&nr'un~r~uiffs~~na~~6u : 

t: apl Y  ms~fi&luA16uua:n~s~u'1n"~Imu$u n&nnuuatofidnuna~u~~mnd7~u~~ao~am 

fdanw fityn7flidudrulmlu~lu (Home Budget Problem) 

o~duuldsunsudd~6uf ads nu (track) fhkhunu~Gou hen-~sdiuundsr~nn 
u Y u  Wsunsu~rhd~uauri7l.a'i7u~~oimrdsr~nn uan~numaunuunsaudsr~nn~~n6od 

t: 
unrfiurlri~l%i~unun~nua~~unm7udsr~nn ~ i 8 8 y n d ~ n o ~ h u ~ f i ~ L L n : : 4 7 ~ 3 ~  

m 
7~~7ltd (Analysis) 

dsr~nn~u dsru7~ I f i ~ ~ r i  u i c ~ t ~  ~ 7 ~ 7 s  L # Q ~  dq~d7 Ti-~~d~fiuu kudsrh 

ua-du 9 hhttnsu cio~arrruwnnu~~unbirw 7 dmnn udazr~m~d ua~'o~n'uauiQn 

uo~auiQn~Ba~aua~uoaA76u ~dsrmsudiurid.a'i7u~~dardsrmn msaopi7hni lu 
r d  ri~l(a'dwdc~nnk oin~uuanri~~d4~uu'n'uau1Qn~~naB~mun~n~o nRjo7ndstuaa 

w a r i ~ l b i d ~ u ~ i ~ ~ u m ~ ~ t ~ a  W s u n s u ~ u ~ m ~ s ~ ~ B ~ a ~ ~ f i ~ ~ ~ s i n r ~ s r m n u n r w n s a u a r a u  
2: z t: n~num9~~5u IuIdsunsud~ar~u~auanuu wcmun~num~o~ueiatnQm ~ni16uGu 

si7uqud 
apl aad~u 9 Ro mnl$~~naA?6uiud~na~hd~~u i ffd 7 ~do~n"u6a~aududsru-1~ 

ttd~s~~nsu~rdlujlcld;(uu Zilrnrlsrn~n~~uuaQaJoge ~ u d ~ e t c a t  anrl.a'~~uunfim 

#~~~~~ : l? luahnr ra~hduod~~nad76u  ~Aoa~ua~m7wua~EI l f  (rnodurarity) LLar 

h u d o n l f i u i  Lm6a~luuu%fi~ BudgetCat L ~ ] U ~ ~ U U % ~ ~ # Q ~ ~ ~ I U ~ ~ ~  (abstract 
t: Y 

data type (ADT)) ~~mrdsznlnfi aaundmabit~un~suodaJ'u ReadBudgetCat LLnr 

WriteBudgetCat \ uMI~L I  BudgetCat ADT (?~?iuuld3~~nsu L L U U ~ ~ $ ~ $ Q  4 bl~ouhfJ 

uoori?&d) ~~wu%irmu'agn BudgetCat  amd dad ~ % % ~ A U I ) L ~ U  Done ddlbido 
uamdj,i~-I13a'i7u$dnum~nds=:uan w B L L ~ ~  



lelol pelelnuln33e aw lul.rd) uui~~p2l(lnl~n~ a unnr~~am~~~pn&! 'V 
2 

('lqol o~eydo~dda sq) 01 I! ppe pua e~nl!puedxe 

4380 peeu) rouui +ncr~nn,~~~iutn:~n upn:qmnLpB\Lpn,nLp .c 
('sou06ep33 

la6pnq alq(ssod eql A%lds!a) yaplflui ptu LR:L pnruui:rp~l ntum '2 

('0~02 



Print a summary 

Of all budget expenses 

n in l&3 'k i im~a  (Irnpiemmtation) 

ni38~3H'1~d3tLnfxIHgn (Coding the Main Program) l d  9.13 U R ~ ~ J ~ ~ I Y ~ ~ U  

I 
Budget 

~d~untu~rindzno~67tlni3 ~ ~ M ~ ~ ~ H ~ U Y U % ~ ~ O ~ U ' D ~ ~  (BudgetArray) U A L U ~ ~ ~ ~ U  

Budget ( a h  BudgetArray) un?h% Budget dmn~kumtlni~w~mII~(IOf udnc(i? 

Initialize the 

Budget array to 

all zero 

unrgn kxv.hd udarn.r;u?w?ufu~d~unruHh 
~ d m ? u ? u p d  48 Nextcat ( a h  Budgetcat) ~nd? fn in~~u f iud?~~wiz  

~ u u i ~ m ~ : u ? w i u l u n ~ ~ ~ ~ w ~ t b  Initiaiize $afinrrRfJfli~un(ii 
Budget [Nextcat] := 0.0 

A t rli h ~ w f i . r ~  h~%~udntin218d NextCat U ~ ~ : ~ ~ I H U R R ~ J ~ ~ ~ U ( / A = : ~ ? Y  83 Bndget 

Ifl~Uu o lunrzu~swiu ~eport 

~'ofl?lut3 
WriteBudgetCat (Nextcat); (Display budget category.) 

WriteLn (Budget [NextCat] : 15 : 2) 

L%J~~~:Y?WIU writeBudgetCat (wnHd?u BudgetCatADT) dou~fl~wn do 
J ~ z v m ~ u  dnuiluuclr write~n u a n ~ ~ i u ~ u n u & ~ u n v o ~ ~ n J ~ = : ~ n n  

lnitiilize Postlt Report 

Read each expense 

and store it in 

array Budget 

Print total 

expense by 

'=te90ry 



ncuarwiu Postlt iiDddiu(il~.a'iiu~oin::df=:~nn~~~:uan~i~.a'i~~u"n'~~a~~n 
r. d t ~ ~ ~ 7 8 i ~ ~ n g n 6 ~ d  ~ A ~ ? ~ ~ ~ M ~ ~ V Q ~ ( ~ I ~ I ~ ~ J ' M L ~ ~ ~ J ~ I = : A U ' I M  Budget [Entertainment] 

dibfdi u  QIMI~? n ~ :  Budget [Food] ~dudho u ~  J 
n i f  a u 5 ~ n s r ~ ? ~ d i ~  Postlt (Coding Procedure Postlt) 

.ns::u?lwiu Postlt uan~lw~d 9.1 4 Idnsnuaudiu ReadBudgetCat (mn 

Mciau BudgetCatADT) ~d~di~ds:~nndu~srui~nf::ua~diu Postlt firm ReadBud- 

getcat ~ ~ a d i ~ d ~ z ~ n n n ' d d l f l u  NextCat 6q body ~ Q J  while ~ l l ~ n n c d i n i r r h ~ i u  

~(in~dlllad Nextcat 4~IdI.d. Done (lgu sentinel) 

' u y ~ ~ a i u ~ ~ ~ f i l r l u n ~ i  

Budget [NextCat] := Budget [NextCat] + Expense; 

u ~ n c i i ~ ~ d i u ~ ~ ~ u i B n ~ ~ ~ ) ~ ~ ~ n a d i ~ u  Budget ddQn~~Qnb[1 NextCat 

program HomeBudget; 

{Prints a summary of all expenses by budget category} 

uses 

BudgetCatADT; (Import type BudgetCat and ReadBudgetCat and 

WriteBudgetCat.} 

t~ Pe 

BudgetArray = array [BudgetCat] of Real; {array type] 

var 

Budget : BudgetArray; {output - array of totals} 

procedure Initialize (var Budget (output} : BudgetArray); 

Initializes array Budget to all zeros. 

Pre : None. 

Post : Each element of Budget is 0.0 . L 
i 



var 

NextCat : BudgetCat; " '{loop-control variable} 

{array subscript} 

begin {Initialize}' 

for NextCat := Entertainhent to Miscellaneous do 

Budget [NextCat] := 0 

end; 

procedure DisplayMenu; 

{Displays the budget categories) 

var 

NextCat : BudgetCat; 

begin 

WriteLn ('LIST OF BUDGET CATEGORIES : '); 

for NextCat : = Entertainment to Done do 

begin 

WriteBudgetCat (NextCat); 

WriteLn 

end {for) 

end; {DisplayMenu) 

Procedure Postlt (var Budget {input 1 output] : BudgetArray;' 

Read each expenditure amount and adds it to the appropriate element of 

array Budget. 

Pre : Each array element Budget [NextCat] is 0.0 . 
Post : Each array element Budget [NextCat] is the sum of expense 

amounts for category NextCat. 
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{Print the expenditures in each category.) 

Report (Budget) 

end. {HomeBudget) 

$ 10.13 ~ ~ ~ ~ ~ S U ~ I J U ~ S Z U I ~ ~ ~ I U  (Home Budget Program) 

procedure Postlt (var Budget {input / output) : BudgetArray); 

{ 

Read each expenditure amount and adds it to the appropriate element 

of array Budget. 

Pre : Each array element Budget [NextCat] is 0.0 . 

Post : Each array element Budget [NextCat] is the sum of expense 

amounts for category NextCat. 

I Calls : ReadBudgetCat 

var 

NextCat : Budgetcat;' {next budget category) 

Expense : Real; {expenditure amount} 

begin {Postlt} 

{Read each budget category and expense and add it to Budget.) 

ReadBudgetCat (NextCat); 

while NextCat < > Done do 

{invariant : 

no prior value of NextCat is Done and Budget [NextCat] is the 

sum of all budget entrles so for for each category NextCat. 

1 
begin 



Write (' Enter the expenditure amount $ '); 

ReadLn (Expense); 

Budget [NextCat] : Budget [NextCat] + Expense; 

WriteLn; 

ReadBudgetCat (NextCat) 

end {while} 

end; {Postlt} 

LIST OF BUDGET CATEGORIES : 

Entertainment 

Fod 

Clothing 

Rent 

Tuition 

Insurance 

Miscellaneous 

Done 

Enter the first letter of the category > C 

Enter the expenditure amount $ 25.00 

Enter the first letter of the category > M 

Enter the expenditure amount $25.00 

Enter the first letter of the category > C 

Enter the expenditure amount $ 15.00 



Enter the fidt letter of 

Enter the expenditure 

Enter the first letter of the .Megory * D 

Category Expense 

Entertainment 675.00 

Fod 0.00 

Clothing 40.00 

Rent 0.00 

Tuition 0.00 

Insurance 0.00 

Miscellaneous 25.00 

fl9.15 Sample Run m ~ l d ~ u n ~ u  HomeBudget 

ncl~nmaov (Testing) 

riau~~lzlrrrnrr~ rmdiod save LLALC~DU~WAC M u u f l ~ 8 ~ l f  BUDGETCA.PAS 

&d+n auhu~c(?s BudgetCatADT ( ~ ~ ~ u u ~ d . r u n ~ u  uuuan$da 4 dmoufiiuva~ 
U W Y  

MTllOU) 

Sample run % d ~ ~ n 3 8 J  HomeBudget 9.1 5 uacld?i&~aiu~n\ai 

n1~~5u~o'ts~un~udrrrnnmud~u Lfimnznamau (verify) 3idr:mnuo~.~udrru7ru 

&asa th'hjnuhsuri otiqd~ ksioo~ilugd uarciiuadarnn\d~ntioJ orddfl 

~ d ~ u n ~ u $ ~ ~ n r i o u n a i ~ u d n ~  (terminate prematurely) hJ~m~4rnnli nlslrlCnu7 
t <?ii~nrfio~~&6~rniuu wa~flud&7~s'udszcnndudfru1wf7ud1u rrdw:aiia r w n z  

h?ndin~ddm~~inirrns (budget category unique) 
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ty Pe 

BoolArray = array [IndexType] of Boolean; 

-2. F ] ~ L ! O U ~ ~ ~ L I ~ U ~ I U  L ' d  B ~ ~ ~ ~ ~ u ~ F ~ I u ( ~ R . s ~ ? L  $4 l 6 ~ I ~ l m 7 8 1 6 L I ~ d ~  
t d & , u i g n d ~ u ~ u ~ w o ~ u n a i i ~ u ~ n v i t , ~ ~ m  unKaoriie rdu firrnaii6uao~qmuunn 

InArray bar Oudrray bkh~~i In Array [I] 1d OutArray [ l ]  i l lm.kith~~i InArray [2] 

ldu j  outnrray 121 rdud;'aoald 

3. JJ rBuuunadi6u ~ ~ ~ u ~ f ~ ~ u n s r u a u ~ i u  Switch 1u;d 9.6 $c!ai 684 
d w t  ~isl~sswriaunaiui i~~nai i~u~ansiabcib~irn m~uu SwitchArray B~fiiwumrrnaii6u 

n ouym Aarray rrar Barray 890:kiylddu~ Aarray [ l ]  6u Barray [ l ] .  Aarray [2] Ku 

Barray [2] ~dudPaou~ 

9.4 nisdazuaa waunadi&ueiaei (Subarray Processing) 

lnudnft rnorlinnuriouni:nsflinislds~rnsuil?~ 7 iiilrii~uiBnqiuau 

1 u t u ~ u u ~ 6 ~ i i u a u  150 nu, rinffnwidiuau 200 nu ~ u i ? u d u u ~ m ~  ~duifrdunic 

rdn~ilin~sin'n~dsrni~iuuim"~o~~~nak6uriounis~u& nsrflinislds~~nsu (N ~7a-1 
a d  nouIw8dsrrnsu) rn8~bo~~mm3iylunnwriaeJ L~EIIGW or~ud ~4 nI~Ttlsrrnsumuim 

8 . 4  0, P 

druaawaunad16udnimiiorIw~~m Luluuunwnwaim 

16 omdiuu'n y aana~ i6u ld l f luw~auna iu i i  r^;usiunisIdunaii6u6au 

~ui5nniusn ~rrrrlviariZilii~A~6ua'o~aou (track) u~~iiuauwria~$oyadr6uil?~~u 

rrna~i6uri?uuo~~iylna~i~u$~r~u~o~a~~~iyl"aun ~~naii6udomGu~Gu (filled subarray) 

naiuuia (length) uo~nna816udou~Ru~lu wuiuzaiiuauwriau$oya~?"so 

iiua~1ui%nd~~iiuo"as9urrnadimUEI 

6 q f l d l d  9.10 
2 t A.4 u  e 

unadiKu Scores d~dsrniBiu"i~di~u m u i s n r ~ u ~ u ~ ~ u u ~ u u n B i n w i l 8 ~ ~  
u . 4 ,  

250 nu nuiBn.uosrrna~i~ur~6armauni~fl~iiu~u~Gu 

const 

Classsize = 250; {maximum class size} 



(az!sssel3 => q16ueissel3 => 0) pea san(eA 40 Jaqwnu eq1 s! 

q~6ueiss1~13 pue [q16ueisse(3 11 swms s! Ae~~eqns pe(1y eq1 : lsod 

'8UON : 8Jd 

{Aweqns pelly 40 416~81) !~eGelul : qfiuelsse(3 

{se~oas uexe 40 Aeue) !Awve~q : swms 

JIBA 



const 

Sentinel = -1 ; {sentinel score) 

var 

TempScore : Integer; (temporary storage for a score) 

begin 

Write ('Enter next score after the prompt or enter'); 

WriteLn (Sentinel : 1 ' to stop : ') I - 

{Read each array element untll done.} 

Classlength := 0; {i 

write ('Score > '); 

ReadLn (TempScore); 

while (Temp Score * lasslength * Class Size) do 

{invariant : 

No prior value of Tempscore is Sentinel, 

and Scorees [ I  . . Classlength] is the filled subarray 

1 
begin 

Classlength := Classlength + 1 ; {Increment Classlength.) 

Scores [Classlength] := TempScore; 

write ('Score > ') ' 

ReadLn (Ternscore) 

end; {while} 

{ assert : Sentinel was read or array is filled. } 



I 
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nu~yrurrnln;r~y - uvrrpfinrr-uronrprrr ~y~urq 

o~c n$~$~unu&~rcs ~B~P~~~~LU~~~~LOII~LPLU~PO~~~L~P~~,~LLUPO~~L~OLM -m a 



c: d n ~ s ~ i d n ~ n n y m ~ ~ u  inding the Smallest Value in  an Array) 

~ ~ u i i u 6 a i ? n n i ~ a ~ ~ ~ v 1 i n ~ ~ ~ 1 t a ~ ~ o r i i ~ 4 1 ~  : n73~idirR"nC(~nlu~~nadiKu 
c: d -5ano3rn'unisd~~clnn~a~~"1:~ri~&i&u (Algorithm for Finding the Smallest 

Value in an Array) 
+tar @ d 

1. auu AiiauiBnifa bnn flo dmbann~n bbar~fiunmiiriid (subscript) uod 
u dcr u i c t ~ u n n a ~ d i d u o ~ ~ ~ u i ~ n ~ 1 a n u m i b ~ n d ~ ~  

2. for aui9n~~na4iCuueiada do 
': 

w d a  d 
3. if I IU~%~~Y~'?SO$~ c nanbanny then 

4. save nrra~diduo~ r u i Q n G a  ~ilunsraiii7~uo~iYa L~%-IC(T~ 

&6%u FindMin I u id  10.7 7 1~~)u~~~bfinwauo~~ano'.$uu'i~6uib" ~ M % J  
u t 

~~na816'uaCm ScoreArray (g%obld 10.1 0) 3tMi idnm~$ikd~~n~d210d;d  Minlndex 
a* a * rr d o n m ~ d i ~ u o ~ a u i ~ n ~ a ~ a " n d ~ n  uar W [tvlinlndex] flodiuo~cu bnauunaunu 

~ ; i~nv i iuk f i inun IS Minlndex ~ ~ ~ i l u d ~ % i i i i ~ u o ~ e i i f i ~ ~ n # ~ m ~ u b b n a 6 9 i ~ u  WISI- 

fibma: Startlndex Lbar Endlndex ~ U I ~ Z I O ~ L ~ ~  (boundaries) 2109Lbfl7di<~hi~ W 
d a  d  

[Startlndex .. Endlndex] &din b~nn~nuo~~ufl i ;~!nw~~ n i > d ; l n ~ m ~ i i t ~ ~ i i i f  

r ~ u o i f i i a r u u i ~ w a ~ u r ; ~ ~ n ' % ~ ~ a ~ d u i n n i i  

~dmiTJ~nni i  $~d.a'u FindMin n ~ u f l u m ~ ~ a ~ i i ~ u o d d i 6 ~ ~ n d ~ n  b&diC( 

~R"nfi~n AU~%I Next b~wu'oa$iaiin Integer nat ClassLength ffa d i u a ~ u ~ ~ ~ ~ i ~ n  
a 

r~naliKu6o~fiu~a;a +onaiukrinWu uctn~wa~ir~nd~nIuuoa~gi<u scores (%fin 
i 

ScoreArray) 

IndexOfMin := FindMin (Scores, 1, ClassLength); 

WriteLn ("The smallest exam score is ', Scores [IndexOfMin] : I) 

hna iu l fJ~~; l f i i  ku'i~iii~u" ~~uurj iardiuuin usiirnaiunuiu LM!~ wniccu 
m l a '  function designator L U U Q W O ~ ~ T ~ G ~ I J  (subscript expression) 

WriteLn ('The smallest exam score is ', 

Scores [FindMin (Scores, 1, ClassLength)] : I )  



Function FindMin (W {input} : ScoreArray; 

Startlndex, End Index (input} : Classlndex) : Integer; 

{ 

Retums the subscript of the smallest element in the subarray W [Startlndex 

. . Endlndex] . 
Pre : Statlndex and Endlndex are defined and W [Startlndeq 

Endlndex] is part of the fill subarray. 

Post : Retums K if W [K] <= W [I] for all I in subrange Startlndex. 

Endlndex. If the smallest value appears in twor or more elements, 

K is1the subscript of the first. 

1 
var 

Minlndex, {index of smallest so far} 

Nextlndex : Integer; {index of current element} 

-begin (FindMin} 

Minlndex := Startlndex; {Assume first entry is smallest.) 

for Nextlndex := Startlndex * 1 to Endlndex do 

if W [Nextlndex] < W [Minlndex] then 

Minlndex := Nextlndex; (Value at Nextlndex is smallest.} 

{ assert : 

All elements are examined and Minlndex is the index of the smallest 

element. 

1 
FindMin := Mlnlndex {Define result.) 

'end; {FindMin} 



ni~krccciun,riiril (Searching an Array) 

~ ~ l ~ l ~ l ~ ~ h ~ 7 ~ ~ ~ d l ~ $ i f i ~ 7 ~ ~ ~ l t : L L ~ ~ ~ ~ ~ l t :  ~GlLInlrLd"zlJLfiLllJWl%l 

~ n a d i C u ~ ~ i ~ m i  L ~ U ~ ~ Q I ~ ~ ~ ? L L S ~ ~ Y  'clt:uuu~ili~ui LI (targ* score) d i d ~ ~ r i f i i ~ j  

i h M l f i ~ n i ~ < ~ $ i b  (match occurs) ~ L l ~ m d i i ~ m w u 5 1 t : ~ ~ ~ ~ ~ i ~ u i ~ ~ u ~ ~ n a d i ~ u  La:: 

muirnngutiu ~rrnrtsii~uo~ui, cfluwnaiuho~nir6uni nrtiidu m 6 u ~ i i  old . 

~wnren'J~mwunir<udn'u ~ian~noucrrnsnunadiCuM"~nu~l~~~a usilriwu 

m~iun'osnida'oy a d i M ~ Y f l d r f a ' ~ n i ~ 6 ~ ~ 1  
n ouv;lnwinij~mof (Input Parameters) 

Scores : ScoreArray {array to be searched} 

ClassLength : Classlndex {number of elements in Scores} 

Target : Integer (score being searched for} 

fidfi.a'u~oi6v;ln (Function Output) , 

~rrnididuodauitinni~~fn$~~n"udi Target ~~oflud6l\dwu Target 

niudruoddrunru (Program Variables) 

Next : Integer {subscript of next score to test} 

NoTarget : Boolean {program flag -true if target has not found in elements 

tested so far} 

~ a n o ~ r n ' u d i w ~ b d a ' ~ n i ~ & ~ w i  (Algorithm for Search Function) 

I. ~$u6u$i?~aui~nunar~7s~u~a~~rn 

2. 1s NoTarget LOU True 

3. while \dwu target ~~~t&$~ui%n~~nahPiUBn do 

4. if rui^anci?ikl?uir i idni lunruuu~i l i~w then 

lfl NoTarget 1Uu False else 

w uiuiun'Y~uQn~a~alrl 

5. if ldwu target then 

return 0 

else 

return mmi%iduad target 
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n~nu~[~~nun~i~~iub eO 

:or! o~~ub~~~~p~uiig~n~o~ [u16uaisse131 sa~oas pBu~nu~ou~ors~ m rronp L 

toy r + ql6uaissel3 12 lxaN LFZLLMI )xaN qumO,nrLp?lnrru$rx VLpLuiiuynr 

nln LR&L[II KM~L ( r orpyng) lxaN ron~!4:~pii~!, LpnLLunLnunrs C r 
{ 

1 + qj6uaissel3 => s! lxaN pue 

[L-JX~N ' '11 se~o3~ Ae~~eqns u! pun04 lou seM la6~el 

: lue!~e~u!} 

ou w (~ue!~e~u! dool) rongpk 

asled npinnsp le6Jel0~ $$uinni:au lxaN rLgpnrruronLvynpnc Lmpru P 

rkongi la6~81oN ogi 0 nunsu w m 4! rrnLcuq a r$bngitn J~~J~LON qiiLporuun*rt 

nuLgLuiinyrLuovi m n~nu~~tnu~nonaiu~c~nu~pcuiiugcnr~~(~~~ a - ~L~YL[I~~_u 

bnnnolruuug~nvuunu - P- asled nDiy1 (lesa~) pyru:m ~unyr~upkr~p~~pnou 2 

anJl ngi~lrgub la61elo~ $irsltn~vr# m 4! r@n~~uo$nu~unyr~upk~o~ T - maen a 

rurollp:aiip% ~&~pr~un tn~u la6~elo~ (Be14 we~6o~d) nruiirplsjrpuj L. 

q~as npyc~rurii 

er-e $ nu$nu~un~op rn m JX~N r~n~pn~in~ngo~h (~L~YL~I~M~~L~) o ~(~in~yrp 

ronghc!st-i rt~n~ 41 rrn~~uofi s pnt pQu~ouoou~n~ru r uonnnmicpp WN PLP 
7 m -A'?' 

~wuy\p1,ubn_np~npp asled ngi p6relo~ yln;~n,~~:aii n~nuLnqnnii:unu - 
(V~N PL~(?IWMII~~UO~IUB) nnho~~un~~y~unug~n~nn~inn~i - rn .m p pn$ 
nLnuL~1nnii:unMlg~piityiiunurunuL~LuiiugLn~nop9uurLup O;H n~nu~~inni~:u 2 

ngqL!4?rF n$LgcuiiuqLnnnMnnru::runnrLuLk:ru do01 aI!qM E t+nyl. 7 



Pre : 

Scores [ I  . . ClassLjength] is the filled subarray. 

Post : Returns the subscript to Terget if found; 

Otherwise, return zero. 

var 

Next : Integer; , {index of the current score} 

NoTarget : Boolegn; {program flag - true if Target has not been 

begin {Search) 

found in elements tested so far) 

{Compare each element of scores to Target until done.) 

Next: = 1; {start with the first score.) 

NoTarget : = True; (Target is not found.) 

, While NoTarget and (Next <= ClassLength) do 

{invariant : 

Target was not found in subarray Scores [ I  . . Next -11 

and Next is 5 ClassLength + 1. 

1 
if Scores [Next] = Target then 

NoTarget := False r i i tQ6t  Is Found.) 

else 

Next := Next + 1; (~dvallce to next score.} 

{assert : 

Target was foun tested without success. 

if NoTarget then 
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(43Ji30s) !PUG 

{'[lxe~] se~o~s Je punoj ~efi~efi JXVN =: qc~~ees 



ni~liuohhuuuraion (selection sort) ~ u i  uii~o'Rno36uni~liu~diKula tl 
u Ja ri ipiqiu n i ~ n ~ r r l i n i ~ ~ i t l s h 6 1 ~ ~ ~ u u ~ i j a n ~ ~ ~ ~ ~ n ~ d i ~ ~ n u u u i G n  N $3 (anail 

u J r  J  u J  u J r  J  614 1 . . N) ~ n ~ i a u ~ t i n ~ 7 n ~ a n n ~ a ' 1 ~ ~ ~ ~ 1 3 d i ~ u  uaraaunauitinn7n~annqan'u 
u Ja u J r  J  ~u iSnn~nunmi ic i i~ i9u  1 ku4o ~oiauiSnn~n~~nnq~ui~i~dsiii~~'wri~~ 1 qin 

u J r  J  J  a u J  $um~iauitina~n~annqan~~rlaaa $uuo7h&tio sn'u~nafldid 2 . . N uataaun 
u Ja u J  r uirn'YoliSnnanua~railIjid~ilu 2 &u6a ~ d s l a u i ~ n n ~ m ~ n ~ 9 u C ~ ~ u a a ~ 6 6 i ~ ~ ~ u ~  

u J w  J  d 2 n n ~ u r n v i ~ u i t i n n ~ n ~ a n n ~ d ~ ~ d a ~ ~  '1uuna AiRludauTuanaGhJ 3 . . N 

uatasiuduir~uauitin$damiiiid~~u 3 ~ $ u ~ d o u l d  
.rd U 9.1 9 niu~ouni~di~iiuni.sllla~o'Rn~36uni~Prn~diku L L U ~ L ~ ! D ~ ~ U L L ~ ~  

diLtlou 6ii~uiGn 4 (i7 U C I ~ ~ ~ $ ~ ~ ~ U ~ # L L I ~ J ' I G L ~ U  RD u07116u ~ i n $ u  
u d * 

 nua and uciat$uflau t o  auitinclm~snff~nnkId f i i t l I~~r lk l i in~~ ~don8advadu'u u 

lest element in subarray - 
Scores [ l  . .4]-and swap it with scores [ l ]  

F~II is 2. Find the smailest element in subarray - 
Scores [2 . . 4 ]  - No swap needed 

led element in subarray - 
' Scores [3 . . N] and swap it with Scores [3] 



u!yypu!d pua ~UMS saJnpa3oJd : slle3 

saJo3S s! Ae~leqns pally aql pue az!Sssel3 => qlsualsse13 => 1 : aJd 

=> II!~ pue amid Jado~d J!aql u! aJe [l- II!~ ' ' 11 sa~o~s u! sluawala ayl 

uoMarrprna L. L($~J~~SSBI~ U~LWIJ~ saJo3s n!~p~~lrrn+~q (vos ~0!13a1as) P. n 

uo srnnnn n ~L~~~~~LLUR~~OU~~~O~UMU~I~~U~~~ ro 
wn w oz.6 pin\ IJOSI~~I~S n~r 

nLntru z ~nobnnLgzruy1opr (~1.6 $2) u!wpu! j nppF$l;plurLrrLmrr 2 

'II!d uo!~sod le auo ayl 44~ luaulala jsallews ayl a6uey3x3 *p 



va r 

Fill, {index of element to contain next smallest score) 

IndexOfMin : Integer; {index of next smallest element) 

begin {SelectionSort) 

for Fill := 1 to ClassLength -1 do 

begin 

{invariant : 

The elements in Scores [ I  . . \Fill - I ]  are in their proper place and 

Fill <= ClassLength. 

{Find smallest score in Scores [Fill . . ClassLength] .) 

IndexOfMin := FindMin (Scores, Fill, ClassLength); 

{Exchange elements at Fill and IndexOfMin.) 

if IndexOfMin e > Fill then 

Switch (Scores [IndexOfMin], Scores [Fill]) 

end {for Fill) 

end; {Selectsort) 

y./ 9.20 nSrU?UJlU Selection Sort 

o i I u i ~ i  u m i y  n~o4 LLH~JIU~~MLL~LJIVQJLL~~~I~Y scores I u i i ~ l i l ~ i i ~ Z  ~ a i f i n  

huh.crfio kldo$uiIi L L M ~ J  u~m&v11~8di1vdnii Scores[Fill - 11 
rro-~iidiu scores 

111 [21 [31 . [Fill-I] [Fill] . . . [Class Length] 

;;&[&&;li$,j; '4 ' ':; ?'I, 

'+ . . .  ... i,.,,,' . t m  . . . .. , . Z . , . ? .  p * ' r Elements larger than Scores  i ill-1 ] . , .. ... . ~ , .-- 
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(914s UJ~J~OJ~) nrunrppaapup 
n cynj 

tonrgu bytfin~pnfioroyrp [qfiueiose13] S~JO~S nntv royubtrlcn~ptlji~za 2" 

uriiy r- qa6uai=e1o ugLnn Waisse13 ~_ULUILI(? IIU opi ~r~nopao~irt~i 

za tm LyrplczuyulnyitrwriirbnyLpcuiitoanq ssed zupiiry~zr 



, 

n C J ~ / ~ a ~ ~ a m a i u & ~ i a I ~ d ~ i l u o l i ~  : rlli~uiu~rl~ud~uaui0n~ailooY'u q unr ~ e x t  
u d ddisa en31 ClassLength ~fio'lnobnoin~l] aui8n~andi  LLHUJ Next m u ~ r n  

U Y U  nnaoul~rl ~io~iwngwivrbuo~+M fiinuignnau c u d ~ u ~ t h ~ u i u  wnrivrd #a Next 

nrrirbu7 wariw#~ilu o wduu body Y D J ~ ~ ~ % U  

9.6 u n ~ h c i u d 8 ~ u 1 8 n u r e ~ ' ~ ~ l l ~ i 1 ~ 1 ~ ~ ~ ~ ~ 1  Char 

unahn'udiuauuin C ~ b i i h ~ f l u C a ~ n ~ ~  ~ d u  hruuurrou ~iadiuauika~u~ 
u c a  d i ~ i u  una h & d ~ o t ~ ~ u z ~ i ~ u ~ ? u o u  ~iiu$agncnvc (character data) U ~ ~ L H &  

n n n i r r i i y ~ ~ a ~ n ~ d u u n a d i 5 u i ~ ~ ~  mmuimldo'nur-~il,uamiidi~~~nadiKul& 

~r t ' r s i l&~?Jod  Enn1r: h63udfl7 ~ h f  r. (Arrays of Characters 

Versus String Variableds) 

T U ~ O  Pascal uoulRnl$~~nad1ciuYa~5nYrr ~Soniudrmualnurr a . 

di5u FirstNarne uar(i?udrm~o'nmr LastNarne d ~ ~ l d n z f i d ~ d a  U L ~ J  Lhnfu 

StringSize = 20; 

type 

IndexRange = 1 . . StringSize; 

. CharArray. = array [IndexRange] of char; 

String20 = string [StringSize]; 

var 

FirstNarne : CharArray; {array of 20 characters) 

LastName : String20; {string of up to 20 characters) 

mdruanwnuoah6b FirstNarne ~ ~ ~ a u r i i ~ u n a h 5 u d u ~  IU Pascal n i l  
h u h t ( n I f l ~ ~ n a  kn'y FirstNarne ~Sourrn~wn contents Y Q IL~~uXOJ~~~IJ  

ninlrrninafir string20 urrao.iiniudraiind ( h o l i i ~ ~ d w  LastName) 

muim~fiuo'nurdiuinfiJ 20 ni undoz~~uriiuin~rItilu1~ruiu (default maximum) 



npi cpunwcy rmccuofig\urLnuui (c 3 

LML$LpU a 

no? z :rnuonuo~Fnou:rp a aue~lsei PLJ.~~ ,~, > ~ue~lsel 

L.L~ z fr~uon~ynou:rp a ~UJBNISB~ e;  ~~bnei ,zz~, = aue~lsei 

npi rpoLu a (s~ole~ado leuo!~ela~) m~rt~r~uny cy ~!plnul rurpwug 9-a a 

:rnujn wrpii ~.oku zrnu2nucp$ aueNlse1 no~inngiurcnLldui (z 

eueNlsel UM ru~iiokh aueNlsel aliifi~pn~~aki leased 

EOR U~~I!JM oru P  alp^ :air ulpeau o;!~ peau nc~nrn~ug~urcrruui ( L 

ny op~u snbuin~y ameN ISJ!~ nu~pruii~puoep abre~lsel 
R a 

~UoflULpi a ynUnLELpUILrtLblLI1 a LM a ssz :LRUQ%~IP~ m Z~RUO~JU)L~~IL_M~;!A~ a 



~ ~ ? a ' l R * l l k ~ ~ . i a S n ' l d % G e \  Char (Arrays with Type Char Subscriptb) 
L: d ~ouns~nrnmuisn~$~~.na69~6~n"umm%~Cjid'd~n Char (M% subrange uod 

Y U  

Char) ~dnrhl~?ds~msu ~ddsruaflw~naonu3rhu& 6odid 9.11 uatnsriidn~i 
U d d~miuuildima81 nu.m ns 3'd~diJlI o~iTtb~9tbCnBs &IM (uppercase letters) 

I ~~s~msu lu ;~~  9.21 URRJ w a biu?unisrficluot~nusuri~rnilu~&u~3~n 

uodonaiu ml$~~naAi6u Lettercount (n~mirdidairn 'A' . . ) ~dotfiudiuaw 
U Y 

ninfi~uo~maonlvrudat.ni (n ior i i~~du Lettercount ['A'] ~uiuii~nisrfinuo~Rio'nws 

A) nstuarwiu CountLetter ditbCnnlls&)?~ ~~dfltCai?r31~ Ch ttar~~udl~ui8nuod 

anaAi6u Lettercount &~1~on~no i%usru '~~  Ch $~fi$tb Upcase (fcalio 7.4) 

~ ~ ~ i u u n i o ' n ~ A i i u ~ ~ e i ~ t ~ a l ~ ' ~ i l t b ~ a \ ~  .j&.~ao'nws t uar T $4" U cillnio'nws T 
' 2  duvu nsruawiw FillCountArray n h u h  FillArray ( F I ~  9.8) ns'.u?witb Printcount 

/; Edit Window 

Finds and prints the number of occurrences of each letter. The case of 

each character is immaterial. Letters with counts of zero are not displayed. 

Letter = 'A' . . 'Z'; 

CountArray = array [Letter] of Integer; 

var 

Letter Count : CountArray; {output - array of counts) 

{Insert procedure F,illCountArray here.) 
b 



procedure CountLetters (var LetterCount (output} : CountArray); 
- 

( 

Counts the number of occurrences of each letter. 

Pre : LetterCount is initialized to all zeros. 

Post : Reads next data line and LetterCount (Ch) is the number of 

occurences of letter Ch in the line. 

var 

Ch : Char; (each data character} 
/ 

begin (CountLetters} 

WriteLn ('Type in a data line :'); 

while not EOLN do 

begin 

Read (Ch); (Get next character.} 

Ch := UpCase (Ch); (Convert to uppercase.} 

If (Cn *= 'A') and (Ch <= 'Z' then 

, LetterCount [Ch] := LetterCount [Ch] +1 

end; {while} 

Readl-n (skip the <eoln>.} 
I 

end; (CountLetters} 

procedure Printcount (LetterCount (input} : CountArray); 

Prints Aunts of letters. 

Pre : LetterCount is initialized. 

Post : Displays each letter and its cou.nt if non-zero. 

1 
var 

NextChar : Letter : (loop control and subscript} 



begin {PrintCoun 

WriteLn; 

WriteLn ('Letter', ' Occurences' : 16); 

for NextChar := 'A' to '2' do 

if LetterCount [NextChar] > 0 then 

WriteLn (NextChar : 6, LetterCount [NextChar] : 16) 

end; {PrintCount} 

begin {Concordance} 

{Initialize (LetterCount, 0); 

{Count the letters in a line.) 

CountLetters (LetterCount); 

{Print counts of letters that are in the line.} 

PrintCount (LetterCount) 

end. {Concordance} \ - 

Output Window 

Type in a data line : 

This is it ! 

'~etter Occurrences 



v a ypunuB z rnuje!::an 
:naba~n~~~uu~nu~t~at~pnui~uBtu::a~ii~~u~t~ rn m rn pmoyrurrrrp epo3 n+~p 

tuirr~potunl rn apo3 ffu~ptuiiron m ~arrunl;rrr&uotualnul - ma n~~y~rnu,ot.!n;uq 

rurpnusiirr~npur~n~r~ri~~;~~::~nrr rn m m .v, rnuot.~nru~~pnur4ngr::1 mm m - [.v,l C P 

apo3 nlnylrFtmujt.2 ~eq3 wy,nl;rrugLm zsrr . z . ' . .K nl;rtr~pzeuur$p apo3 

n~~~t.uirnlryrpi;~u~iiz~n,ur ~rr (loqurts apoo sl!) nrt - ro w m urpnua - br - a L~LAU~ - eu - 
n~rrpt.~::~prr::rnuj pnuii ::srrre~~uogn~t~::aprrzrnuo~c~uroyre~urirp~ Pa 

(s!sA~u\l) ~ZLLYIL 

nytno?urrura rn (~yr~puxr~pznruorurr~~) nouuut.n~nuro+ur p~ao51~ -2 

np d oynurrubt..uk a gnu. qt.ynurruBt.uutc m v uruo m np1rLpot.u .m - nnnny .m 

n~~u~ruuosunu~~~1nnr1\n~r~~::ruuB~nurrr~ur~ a rn nssvmrunrplrLp m m 

(luw.~o~d) LM~J! 

n~p~iryrr~n~euofirp~~o~irt~~rrrp~~r~rt w p~oui~~nou C 
(.a6lessau leu!fiuo aqlol lagal yoea JOJ JapeJeqa apoa e fiu!)n)!)sqns 



1. Read in the code symbol far each letter. 

2. Read each message character and display the cryptogram. 

Algorithm Refinements and the Structure Chart 
8 d 

o~nuwugiibs~aii~ ( ~ d  B.22) ar ~~u i i ns ru?w iu  ReadCode mrfiiuun 1 
t d  aa:ns:u?rwiu Encrypt ns:flill~n 2 1 j ~ ) ? ~ ~ s i 0 d n i ~ ~ ~ r ~ ~ n n ~ ~ u h ~ 1 3 ' u n ~ r u ? u d i u  

0.2 
L Y ~ ~ ~ ~ L ~ U R J U  , 

i?hudnnrr7:d ~C~M%,J ReadCode 

NextLetter : 'A ' . . '2 ' {Loop - control variable and array subscript} 

~ ~ n ~ ~ f l 8 J h ~ r ' Y  ReadCode 

1. Display the alphabet. 

2. for each letter do 

3. Read in the code symbol and store it in array Code. 

Cryptogram L-J 
Read the Read each message 

[ Code symbol I I character and display 

ReadCode I cryptogram 
I 

Encrypt 

gd 9.22 &~qf i In r4&3 lh~% Cryptogram Generator 

fi ~rd.rramr6 kniu Encrypt 

Ch : Char {each message character} 

&n~$fluh~a"rJ Encrypt 

1. while there are more message characters do 



begin 

2. Read the next message character. 

3. Display the message character of its code symbol. 

end . 

m n i i l & n ' m  wa (Implementation) 

~d3rhun~ulu~d 9.23 auuCii nj~nw~~nqi~~un'n~~Gmdan'u dwdriwafiu 

F&W: ASCII 

, 
Edit Window 

($R+) 

!program Cryptsgram; 

{Generates cryptognams corresponding to input messages) 

type 

Letter = 'A' . . '2'; 
CodeArray = array [Letter] of Char; 

var 

Code : CodeArray; {input - array of code symbols) 

procedure ReadCode (var Code {output} : CodeArray); 

{ 

Read in the code symbol for each character. 

Pre : None. 

Post : 26 data values are read into array Code. 

1 
var 

Nextletter : Letter; {each letter} 

begin (ReadCode} 



WriteLn ('First specify the code.'); 

WriteLn ('Enter a code symbol under each letter.'); 

WriteLn ('ABCDEFGHI JKLMNOPQRSTUWYZ'); 

{Read each code symbol into array Code.) 

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

Read (Code [NextLetter]); 

ReadLn; {skip the ceoln>.) 

WriteLn; {skip a line.) 

end; {Readcode) 

procedure Encrypt (Code {input) : CodeArray); 

Reads each character and prints it or its code symbol. 
- 

Pre : Array Code is defined. 

Post : Read a data line. A code symbol was printed for each letter; 

each nonletter was printed 

1 
var 

Ch : Char; {inp essage character) 

begin {Encrypt) 

WriteLn ('Enter each character of your message : I); 

while not EOLN do 

begin 

Read (Ch); 

Ch := UpCase (Ch); {Convert to uppercase.) 

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

Write (Code [Ch] {Print code symbol.) 

else 
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Write (Ch) {Print nonletter) 

end; {while) 

ReadLn {skip the <eoln>.) 

end; {Endcrypt) 

begin {Cryptogram) 

{Read in the code symbol for each letter.) 

ReadCode (Code); 

{Read each character and print if or its code symbol.) 

Encryt (Code) 

end. {Cryptegram) 

Output Window 

First specify the code. 

Enter a code symbol under each letter. 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 

BCDEFGHIJKLMNOPQRSTUVWXYZA 

Enter each character of your message : 

A ting me! # 

B UJOZ PDF! # 

zd 9.23 Cryptogram Generator 

n i s m  wed (Testing) 

~ w n l ~ ~ ~ ~ i o d l ~ d  u ~ i  ~~Einud~~~inha~usi?~nw~~~~~~K~166.~u'1ld h e  

nrJl&~i~nw3ni%tw uflr d~wlnnTd.r$bno ReadCode n ~ ~ i ~ n j o d ~ i n u & ~ u a o ~  



I. o:~orls~~~duuudadCu cryptogram generator l i~~rY~f i~auna~~eCoun"u  
u u  

rrnrCumar~roonr<s Id!% L~I~MIWIJ 

r3uddganru ---+-y yi: 

1. ~ J L J ~  suuLI~~Cu~datmsunu cryptogram ida.l(i~$~a~i~ (encode) &vat 

i~~uarcicyfl'nwda~anm'tb . ; : ? ! . .tio~lur$i afslnamGdi~~Uu Char 

2. hlsunsu cryptogram generator o:rlld~uld~nn'od li~$alrii?~$nnad 

~~~~ijounicu1nniivd~~5"d0~6n bbda Readcode idoI$ikfinw a~nu~juG~~<u$+ 

I r l l A ~ d  (reenter) nk&a?hnau 

9.7 n i 5 b b ~ ~ ~ l l n w ~ ~ ~ ~ ~ 5 b b n 3 ~ ~ 6 a ~  un-ah6'u (oebugging Programs with 

Arrays) 
a# $ad ~doufi~nunwio~ldsumu (~5odaudnw~:) &ds::uaa W F J ~ L O ~ R I ~ U  aannntp ,, 

.PI& 0 !o nnnnl~'Idar~nrauuuna41~~~uoi~a~1u1Qnib'o nisilnam'a (constants) GIUI 

Z a ' l u n ~ ~ ~ : n ~ ~ u u i n ~ o ~ ~ b o a d ~ ~ u  d ~ n ~ ~ i u ~ d ~ i f n a s d i i ~ ' o u  (srna1t values) ~l k 

a1nldaun3uuo~~s1ldBBaf nw~in'bnq ~ r r iooud~sus i in r f i j i i i l uc i~dn~~o~~u  
,- t Idsnh\iiirdal$~qu1ana~a0~061 range orl%naauutnoulw~~of {$R+) 

81 ~~i'ldKa blb13dl&I odl% Watch window iffo 
&~nnfi1slrr.n8di~ vnrrnarfi~n~.sbisu~nsu rsimu1snlPi~u1iin~~na41Cu (63 uda 

nnaitrjir) v?ouna81n'u$d~un1u Watch window ~ l l l 0 d ~ u l ~ n l m 7 ~ 1 6 u ~ u  Watch 

window fi~au~~mud~mamJd~.~ilo;sJ"tb 





4$7~uadun7 t ! l<~ l~  Watch window 'Inu 
ni~\dCaudfcmafidi~ rnu67u comma umr repeat count LOU Qwod Watch haLi?d 
L$U Watch expression 

X[31, 4 

q - ~ ~ f i u d k ~ $ i d d ~ d t  um41% Watch window : 

X[3], 4 : 6.0, 8.0, 2.5, 12.0 
u 3 u mlu ur~nmuunud~~a~auiBnrrnclrSinuama : X[3], X[4], x[5], Ltmr x[8] l u  

fiiuo~~Auari'u ci?udrmmitrli~niuci?u repeat munt a~od ,u i l d~dou rn~huqad  

(breakpoint) dauumr~OiJ~d~nn~7n iu3au  (trace) d0nmuhudm~dirfc~'1u body nad 
gll d ~ d i u d o ~ a  '1fluunadlh : uiriirnit~~n~aulun1~~udm2:ci1n"fi1A'~~iiu umr?n 
$no rd~~f i~mul iuuduu  contents ~ o ~ ~ n ? A i h r i a u ~ m z ~ o i J n i f n r z f i ~ n ~ ~ ~ d  

w 4 
9.8 a ~ ~ R ~ l 7 R h u ~ D d n 7 ' t b ~ ~ ~ f d t b b n t ~  (Common Programming Errors) 

$ahwm1nt?uhuh4 \ u r n ~ \ g u n a h h  ;a hadmmf ld id  ddc i~nad~u  
aanuan~isiu6fi~~u~l5f=:~i1~nr::~1n~r'1d~~~n~u r i ~ n ~ n i r r ~ l f i n d u  td a I i i n ~ . r  
mr?o~au range (default 1% Turbo Pascal) 41 ~ ~ ~ h ~ r i ? u r A u n ~  u u a n ~ ~ n ~ i ~ n ' u ~ i ~  

3 u r  ( 1 ~ k ~ d ~ u n ~ u a i 0 ~ m ~ t 1 ~ ~ ~ ~ 1 ~ 6 t ~ n n u # i s i u ~ ~ ~ u ~ u  u u o d h ~ u 1 n 6 ~ r 1 6 a ~  
nnasaufiriu ~muld~a8;urnau?vlrRaf @R+} ~dan~uau~t~tuf i~nunwia~I:~rt~n~u 

tnnadt i  range checking enable ~ ~ $ l d $ ~ W f t t n 3 u d n ~  ~5ut~di1naiut5~n1~n~zfl i  
n 1 r l d r u n ~ u ~ a ~ m ~ f l u d a ~ 5 n ~ ~  

$aftnwn1nua~fl~unrfniii7d (subscript range errors) tfindu~nutiwod 
m n a i i h ~ 1 a J g n h ~  6 i m m i i d i ~  L B U ~  ~ d ~ n a u ~ u ~ d u m r ~ a t ~ u c i ~  ri a u n ~ n u &  
n a ~ u t i ~ q d  $af tnwminf t lnmi id~~  a i o ~ f l ~ m h h i n  nmugrf l i fau  (nontenni- 

A t '  
nating ioops) w i o  9 ~ k n r : f i n ~ ~ ~ 6 u u ~ n n - 5 i 6 6 a ~ n ~ f ~ ~ ~ ~ ~  

Jaftmw t n ~ u a A ~ u n n a J s i 1 5  hu\Hqj da c immiid1~6naln~f inaqd ih 
d l l ~ d l 6 a d l ~ f i ~ ~  u i U ~ ~ ~ ~ ~ ~ i n l ~ d 7 d ~ ~ ~ d 7 d ~ ~  $ ~ M U " I U ~ ~ O ~ I U ~ ~ & I  
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LSZ JJ 

-p\l$tUlI3~LMtll&RH\ L&$l\LklgLpl N)PrO pH114~%Pr~lPQ$Pr~~~19BP~~OYI~LLLMp1~9 

~YT~!L~LUI~LI(IQLJ( PBRLLUO~~P~U~LPOB~~L~L~II 3 ~_ULO:IEO~LIJ~( 

nu~g~unr~nu~rw~u:rpr~un~(n:~~~,ura~n~ray .O 

unnrunu ~~eurrr y SLU~~~~~U~LRIPOR~~~:MI~ r~ppauu~onu~a (S~!~UQIS!SU=U! 
2 

edAa ou) nu~qp\puypq, - ~ro/nnro~ lmsed ronu~n~~~ho#utpnn~~ 'P R 



uuu.ilnC~1 Quick - Check 

I. L3~nJL l~Gota  i ioatls 

2. ~ ~ u u a G m h g n u i n ~ , ~ i u  aGmlm I imu i snd r i l ua l i n  

a) m r r a f f i i ~ u n ? d i 6 ~  b) "nf tm~ui%nuo~~~nadiKu 

3. divo~u'or,laa%unnd?~ n'umui~n~n"u'1u~~n?diQiu hi so\^ 
4. t i i u n a d i C u g n d ~ : n i ~ ' b ~ d ~ u i ~ n  10 6 h h n s u 4 1  ~ i l u i i o ~ l  i o 

Calrl%ilbj 
, 

5. a) LG o l m ~ ~ o t ~ i u i s n ~ l 6 ~ 1 4 i ~ u m ~ i  (assignment operator) rYuRi~n 

d i tCun i~unad ihr$ i  

b) ~ d o l m ~ ~ o r m u i ~ o l ~ ~ ? 6 i ~ ~ u n i ~ ~ ~ i i n ' u  (equality operator) rYuh 

d i  ~3unisun?di<uI6 

8. u n ? d i ~ u l i o u ~ l u ~ 6 u  (filled subarray) Aoa:l~ flaiuuiauo J ~ U  (its length) 

loo:b i j n ? i u ~ u w i t h h : ~ a i ~  ~ a d n ~ ~ m 6 i u l u u n a d i ~ ~  ria O L % J L ~ U ~ ' Y C ~ ? ~ ~  . 

u i n n i i  ~ d o d ~  (passing) ~naAi(ldJC~n3:~7 WIU 

I I 0. o c d ~ r n i n h ~ ~ d s  Name UP: Age 6~l?hf iudauo~w~n 41% (rilumaKn%s:) 

~n:aiq ( d i ~ a u ~ i h )  ~u~n?d i<u~us :qm ~ w ~ i i ~ B ~ u i n d ~ m  50 ~ O L L R : O I ~ ~  
L. 

r31Liflu$ioJLn"u 
I Ainiununm (Review Questions) 

Y Y 
1. 51 J ~ i $ E t i h ~ 7 $ l  (error) ~UhU3%?mulJh JU L L R : ~ & ~ w  llGI%?f Vl39WllJ 

L i  ob 
program Test; 



!paU 40 [g -11 neue = Aw~yuy 



6. wimfi ~ ~ ~ ~ r h M b n 7 c ~ 7 ~ i u  Go ~~n7hn'uaoaqcl (9% RealArray) L L R ~  

diuautdu~r u n w n ~ i u u i ~ ~ o ~ ~ ~ n ~ ~ i ~ u n ~ r u ~ w ~ i w  f l i ~ i ~ ~ i ~ ~ n ~ d i ( i U q c l ~ a n l u  
.nunirwinfirnot I ~ 1 u j u n 7 i l i ~ u 6  w iwoiKuudounh (revepe order) O J L ~  LIU 

n i s ~ ~ s ~ ~ d r u n z u  (Programming Projects) 

1. o ~ ~ ~ e u ~ d r u n . r u i h ~ ? u ~ ~ ~ i s i o ~ d u "  mm~8?ududad.rmau6~tln~uuo~ 
nruuw (trfin integer) th~?uin.raoulciimnoufia~~~oi s i o ~ n ~ ~ ~ ~ i i u 7 l u c i i r a ~ ~ 1 ~ a ~  

u Y nruuu~crhd uarfi~um~n~al$n'~~CnGnm~~si~rnu da~ilulrlniun~clau 

hntuuuaou~ oau'nndnwo#niu'Iw l o  ntuww ( p ~ % h )  %o~nruuurah 
d C ~ n m h  S (Satisfactory) ~ ~ I ~ ~ L L W M A O ~ ~ D J ~ ~ ~ ~ U ~ U I ~ ~ ~ I ~ I L ~ ~ ~ ~ ~ J L L B ~  10 ~ ~ L L W U  

d C 6uld fiwuclrn~cl~ilu 0 (Outstanding) chnr ~~waauuo~u'n~n~7u'atlniidi~aau~1~~~~ 
* a  10 ntuuuuuld r l i ~ u c l ~ n ~ r ~ i l u  U (Unsatisfactory) 

04 - 
L D I ~ ~ R ~ D J ~ ~ U ~ ~ U L ~ U ~ ~ U ~ I ~ A D J A ( I U ~ ~ J U L R L U B ~ I ~ ' ~ L L ~ R J ~ L L L U U  

URE Ln7(lC(~~u'tIn'l4 ~ U W Z ~ I  ~ ~ ~ L L ~ ~ U Y D J  WUU'LI 
u .l 

K u M ~ L ~ ~ J Y  D J ~ ~ ' ~ ' u L L R ~ ~ ~ ~ u ~ u J I U ~ D I ~ ] ~  

procedure ReadStuData (var RawScores (input} : Text; 

var Score {output} , : ArrayType; 

var Count {output} : Integer; 

var TooMany {output} : Boolean); 

Reads exam scores from file RawScores into array Scores. Count 

contains number of students read. - 



LSZ 11 

uruitni nosnnii:u i~nuuuwrwnyin~u~~uhnuny~~~~ii~~u~y~ C0 II 

no~nniizu~aii (~a6aluj n~i) mu~un~vrn C0 0 up sa~ossmeu n&nronu~rrn 

ale~edas e uo ape~6 pue 9~03s s,luapnp q3ea 6u!moqs alqel e lu!~d 

, 1 
!(~a6alul : {~ndu!) luno=) 



1 a 
4. ~fiRiudua~nifaauu'aaou%da~~au ~nwzawa (a true-false exam) Y o ~ i s i  

ncufiq~nof 'LiiGn7~fi~~Kairtgu8uya'1ra~Ir]f~~nfu rnfau~nm o~~ndnwi~r0ia:nu 

dT:n~u6q~TKdf:d76q~~Ju'nfln~l ~ ~ ~ : d ~ m ~ u ~ a ~ ~ n d n w i r i ' u ~ i n i u n n - ~ a ~ i u ~ u  
v 

u  Y 
10 .JD .J~~SGJLOURJU 

Student Identification Answer String 

0080 FTTFTFTr FT 

0340 FTFTFTTTFF 
/ 

0341 FTTFTTTTTT 
L 

0401 TTFFTFFTTT 

0462 TTFTTTFFTF 

0463 TTTTTTTTTT 

0464 FTF'FTFFTFT 

051 2 TFTFTFTFTF 

061 8 TTTFFTTFTF 

061 9 FFFFFFFFFF 

0687 TFTTFTTFTF 

0700 FJFFTFFFT 

071 2 FTFTFTFTFT 

0837 TFTFTTFTFT 

a~~duu~r].sttnfu 8 u ~ ~ ~ n d ~ u  rnuo'nur:hnau~mudiaauA~n6a~ 1 o tTo 
(la' FT~FTFFTFT ~?luhtfi) ~ud0'Lddi~~a~fi~o~~n~nrn~~dfi:~u'L3~uun~r~16u 

~ i n ~ u d i u ~ o l ~ ~ ~ : ~ ~ u ~ ~ u ~ u ~ ~ m a ~ ~ n ~ a ~ u ' n f l n m ~ ~ d ~ : n u ~ u ~ ~ n ~ d ~ ~ u i i n ~ m  
J d wu~nau79nauln~u nnowine~~uu~ $a ' Ida47 Best nn~ufiudmim~dijrnuaaun' 

U U d  u~a~fKd f td im~un~1nw nruuuaou LLa:~nraYo~~ndnwiuda:nu hwfYYnirRa 
u t  ~n~arl iwun~n~~wl+Ya~u 



n~n~gngizn~~puinui r~snginnronnu~~uiir~~ii~~r$.un~ru~&uiuky~oi m m P ~$11 

bpi ~opi (asls~) spngiyi (roiy ynuiplp~uii) nounpununnnLp (pexepu! - -P 

uo!l=o~ AwJ~) m~p~lmronrp~iiLy~auuru m oooz PIJ z UL~L_YU~R~I~~*~~~ULO 
2 

rgn~i+pn~LpLuiiroItunHruugLrO~y~runyn~i spngi 6n~~runq unrr#zu:wroi 2 2 I 

nLnLpnrHq 3 (en~3 rrannittw .I (sanlen ueelooa) n~Rnnii~pronn~~p~un~~po~ r 
zLMoinLnLp (e~wawe6) uni .I ~yopr~uni~~~ oooz nopLp?punu$uzLMoinLnLpLLn .. 

nLnLpnruiirplnlnapra L~runrtrL~~n~Lpiroinct~n,u n r nuizucoi~zuii r LFUUL~ 

ysrpLuy 6 uluLnn$inLnL$nuirpnLrtH (raqwnu ew!~d) zLMoinLnLp 's 

€-$sea opt Z-lseg nu~pinonnniizu!L 3 urui m 

r-lsaa op lseg nu LUI nonnniizuyL v urui m 




