
4.7 Hand - Tracing an Algorithm 

4.8 ubn-aiukd Nested if un:nis~a~u~a(lni~uuuni~~~~n 
L 

4.9 $ ~ n a i u ~ d  case 

4.1 0 u'ai jawnia~~u~~~nirr!uul l~runr 

(FIOW of program execution) ma::ljuufn1~2diu'on?lua r ue:: f inaiu& case 

nrttifinrvl~uund'' e i e n ~ i u m u ~ ~ n 1 u n n ~ ~ ~ f i ~ ~ i  ~ ~ i h e u u r ~ i  ~nnitn 

YQJ walano bunisqdu~as-nrfiinn hand - tracing uoro'ana5taJ ~uunu"u"uwzdi 

~ n n ~ ~ ~ ~ n i w d o u c m ~ m ~ ~ i u ' ~ ~ o ~ u ' ~ ~ n  (data flow) ~ u i ~ ~ n ~ d R j i ~ a ~ n i f ~ ~ n u ~ q 6 P j i ~  

Pascal (aui"anuaani~i) 1u~rwuni~ainu~a~WUMd 



pua :ail u!6aq n~~ortrtc~uopro~rt&un~inn~i nau:rpr.rtLLuofi 3 

(.lu!od l!xa auo pue ~u!od klua auo qy~ l!un 1eq601 al6u!s e olu! suo!pnrlsu! 

p+:uuun~pur~rngi~\r~~y:upiironr0u~~u 7 rpnLrtu nbncu~r;r~~ul 

(1.v pb WLY 3 

:spiironnu~g~~~~r~"~n~u~~~r~~~r~nn~~pn~irt~uii~p~nn~iu~~nuuin~u~~ cI F- n 

uoo r curvp,m L~PLU~~U~+~L~~~~~:USLLBOL~H~~~~~PIL~:N(~~~~ (~URWOD) rt~r 
7 

ron (MOB) nurtbn~uoy rtbn~ur~~~up~r~r~u~rgirtruii~p~n~~i~~u 

(sa~npnr~s lorjuo3) nbn~u~~%rowq rv 



Enter control structure 3 

Control 

Structure 3 

structure 3 

o'osla1u~ddTznou Ma~7IIfn'd n(a.Ju~du'on?la.J&~dniIIflu begin La:: end 
d 
a~~nnsr r l in is r ruud i~  (A compound statement is a gronp of statements brackited 

by begin and end that are executed sequentially.) 

luun~o5uiuIns~Rii~na.y~;uvo~ Pascal r h ~ i u n i s ~ t o n ~ n ~ o n o v o ~ f l ~ ~ i  
t 

u i d o d i d ~ ~  J L ~  ~ n d ~ n s : : ~ i s : : ~ i i ~ u ~ m o ~ n i ~ ~ ~ ~ n d ~ u ' o f l a i ~ & d  Pasual o imqn  

nsrrlinis ~?oli~nnriinid;r~$~~~u'o~niju~~ Ins~crii~nauqunisr8on'kSi~8an 

iini~~~onlmar'kSinrrrlinis 

b s ~ n i i ~ ~ a u q u n i ~ r P o n  ~ u l u f i t  ~nstcrfidnauqudd~~~ons::~iidu'o 

naiua"Jdsunsunid~~ondid q (A selection control structure is a control structure that 

chooses among alternative prognanl statement.) 

4.2 ~wohuuy@ (Boolean Expressions) 

~dsunsurf ons::~iid$u~ounid 18ond-1~ q ~munisnm~oudi~ od6'arrds~n'n 
d 

(key variables) &€IdldLdU L U Q ~ O ~ ~ O ~ ~ ~ ~ G ~ L L ~ ~ ~ I J ~ ' M ' ~ . ~ ' ~ ' ~ ~ : : ~ ~ ~ M L ~ O M H ~ I ~  

~ n i u ~ s r m s u n i ~ ~ ~ u ~ ~ 6 ~ d ~ " n o n ~ m f 7 d ~ n $ i o d s & ~ ? u  L~UL; ouu o~w~n~iuucincnu 

~ n u n l m ~ u ~ l ~ C i u u d l L ~ ~ L ~ ~ ~ n ' u f i u L ~ ~ ~ ~ d ~ a r h ~ ~ u n ( ~ ~ l ~ ~ ~ ~ 6 ~ ~ ~ 1 : : ~ ~  Pascal 

h o d ~ ~ u u y  a M S Q ~  Q U ~ I  (conditions) nft?!ln~~~fiuu~# uu L$UM"U PWO~LLUUI~ 
u s i n  d udnrv~aun~n~fldd~di~odCii True MdSa False L ~ Q  True L L R F I J ? ~  nisnn~au 

dsrmwahr5ount False ~ ~ ~ ~ a ~ ? i n i s n ~ ~ ~ ~ a u l i d s : : ~ u  W A ~ L ~ O  

IT 257 149 



Riudsuuulasazdi~363 (Boolean Variables and Constants) 

icwoduuuu~?!diaffa f a  C~LL~TUUULJR Ylja(im~K7 
L 

'UY0fl37~6~J 

const 

LeapYear = True ; 

3::; ciin~~auuu&In LeapYear G ~ I L ~ U  True 

~'on71uh 

var 

switch, Flag .: Boolean ; 

dcnw Switch UR:: Flag L~U(~?LL~TLLUUUR qI - T ~ ? u ~ T ~ J ~ I o ~ I ( ~ M ~ ~ ~ L ~ w I : :  
t 

dl  True M% False ~ r i i u w  
Y w u  diawnnidsrni~~rniiuh u o n ~ i u ~ ~ h ~ w a c i i ~ ~ u a w " ~ n ~ a ~  (valid) 

Switch i = True ; {Switch gets True) 

Flaga : = False ; {Flag gets False) 

Switch : = Flag ; {Switch gets value of Flag) 
Y t 

, ( 1 & ~ i n ~ ~ 3 i U R " J ~ ( 1 ~ l ~ n 3 ~ d i n i 3 ~ J  Flag U R t  Switch Griilfh.4 False ha 
i S n o d u u u ~ a ~ u ~ d i ~ ~ ~ n i s ~ u w " ~ d  (Boolean Expressions with Rela- 

., d' 
tional operators) iiwodi~uuya ~ ~ n s : d i n i ~ ~ ~ a u r ~ i u u d ~ d ~ ~ u u ~ ~ w  

variable relational-operator variable 

variable relational-operator constant I 
< less than 

< = less than or equal 

= equal 

-> greater than 

> = greater than or equal 

< > not equal 



ndi~fiunis (operands) i o~lntd~ilu~j 
udraodca ~o~audr<udindKa ~ % C V I  Integer, doulv I c 3 LC~~~EJ L ~ O  I 

LOU~IQLI YPJo 0, 1 YPfo 2 

(L~u'dfiel lnteger, Real, Char, H$Q Boolean &$) M $ Q R ; $ ~ ~ I L G ~ ~ I ~ ~ ~ H & Q I F ~ L ~ M % Q ~  

Real unrnfi$ndi~~unis~n6a~itd~ilu%~~ Integer di I LQU%GP~ Integer, d o h  I c 

'3' ~fia3aAslwai~lainu%uW"umCa mis~atch ~wnrii '3' ~CJuCtgwaQ (literal) %Cm 
Char 

670d73 4.1 

o'nnni&odudntynn U L ~ O U ~ E ~ J L ~ ~ M ~ Q L I I Q  nuli4ad~3u~iou 

JounSi $18,550 n i~oddkn 15% ndiiiju~iou c w i i d  $18,550 6 $44,900 

d i u  15% vodLju $1 8,550 usn an:: 28% V Q J L ~ U ~ ~ ~ ~ L M B Q  d i ~ l r ~ d ~ d ( i ~ d ~ ~ ~ n i ~  
w w 

~iiu\uIa uds%h Real 60 Income iiwqM'uuu\n ~dauuunu6ioiu "Is annual income 

less than $18,550n? ;a 

Income < 18550.00 

~woddr~fiuwn~~w  rue L ~ o h f l o l J & I  Id (yes) LLRZLQU False L d o ~ i f l o l J ~ o  

l i ld (no) 

570d73 4.2 

X Power MaxPow Item Minltem p] Fl 
MomOrDad Num Sentinel 



m i n J  4.1 Riili~irunl~riuw'u~oJ Pascal LLar dauk&aadi~ 

si?kl ~~wn-isuuuy a (Boolean Operators) 

Operator 

< = 

< 

> = 

> 

- - 
< > 

- 

~ . r ~ r n u i . r n ~ ~ c n a u i c w o ~ ~ ~ u u u ~ d ~ u ~ o u u i n ~ u  Iaal5~idiriiuni.r~~uuuw q 

~ l u % i h  1fi~~r-i and, or, not d 4 ~ J ~ ~ ~ i g n d l L ~ ~ n i  afia Bbolean 

n i o Q i ~  Clwo6uuuys 

(Salary < MinimumSalary) or (Dependents > 5) 

Condition 

X  <= 0 

Power < MaxPow 

X > = Y  

Item > Minltem 
I 

MonOrDad = 'M' 

Num < > Sentinel 

(Temperature > 90.0) and (Humidity > 0.90) 

Rid~uuuya t o  iiwo&tuu;a njtu ~~hui~~tflu.igndi~QniNdJA 

61 ~iruni.ruuuya\ri 

iiwariuuuu( WinningRecord and (not Probation) 

Meaning 

x M'ouni1~"3~./iiKu 0 

Power M ' Q u ~ ~ I  MaxPow 

x uinniiYPfo~riirii Y 

Item ~ i n n i i  Minltem 

MomOrDad ~n'lr?u 'MI 

Num \ahnirk Sentinel 

$ndi~CMm?.rca~~d~~~uu;n1~~6a (WinningRecord us:: probation) 

Boolean Value 

True 

False 

False 

True 

True 

False 
i 

-~dmi?j~nnhou' (WinningRecord =  rue) and (Probation = False) 

*i i~i / t lun~rfu ~arur,lr~~~nssnmKuft~'il$Vnriou~~~ ttsiqnu~ninii ~wsi .  

n i l  un::diu4iunii 

m i n d  4.2 uan~Ifl~Auiisi?di~icwni.r and d d I 5 ~ a  hif~Owo5~ ~awi:$oh 

0 n 6 i ~ ~ n i r u a t ~ n " ~ ~ ~ i ] u o ~ ~  
m i n d  4.3 ~ ~ r n ~ I f i ~ ~ u i i s i 7 1 1  ~ClUn1.r or ~ ~ ~ R ~ w & ~ u L o I ~ L ~ w I : : L ~ Q ~ ~ ~ ~  

di~fiunisuo~uitn"drj~3u~n"'il Ca6i~fiuni.r not i i n ign6 i~ f iun isw i  m i n d  4.4, 

wn~~fl~Auiinidi~Clwnis not I f i~a~wd~ilurhut~ut8u~6~nr~n:: ~ $ 8  ilk2 uodk I 



gndi~irwniwe~uir (ku6o 61 rue, not Switch Q Z L ~ U  False ufl:b.&nid 
Y Y I I  P 

nALlnULlJU9f d (and vice versa) 

$ ~ H I ~ U I ~ U L ~ ~ ( ~ ~ ' Z ' Z ~  ofid $aurGa~rGxr~B~slnn:~o~ True uflz 

False L L ~ : ~ U ~ I J ~ C Y ~ Y U L ~ U ~ ^ ~ ~  plement (negation) is the logical comple- 

ment of  rue is False and vice 

611215 4.2 <7dlL~Un12 and 

~ 1 1 ~ 7 4  4.4 C~~ILGU~IT not 

operand 1 not operand 1 

true false 

false true 



(xeyy = > x).pue (X = > u!w) 

m~r~rrru~~u~u~uno~ro~iu~~n,~~pnpir~~~r~u PUB uRnnn Pa- 

r~unnr w ~y~uronr~un~i~puii~~nr;'iur~nup\ - leas uc,na x rpii~. L~ZWMI 

u~uuurnoposp = > ~~ur6nop~p~ul pue LC:LLMI 

(royubnnt$'tpa~g) xayy = > (x pue X) = > U!YY 

?tr;'ll3LnkRLLU'$i ImSad 

rositq,nouLpzuMq ~~IBWSIW u~q.n?(l?t)rru~~la~u~~)~opugi (royub~\n$pn~)?.) P 

xeyy = > x pua x = > u!yy pa~nn~u,ur\r~po > ~pur6nou~w~ug + L~ZLLMI 

owl + x!~) > X 

ngi ~QIJU~LF 

xeyy + x!yy > x 



h~u' 1 o'riiwd 4 d~maucT?u~~ndi~fttbni~~~~:~~di~ii,tbni~~~~~ndi~n'tb 

d l ~ a d ~ P h ~ R : q 6 1 I t b R ~ ~ L ~ U 6  ~aJ$jl XI Y UW: Z L ~ ~ f t 6 1  Real. Flag ~fhd61 
a ,  " 2  

Boolean u~:fiuds$ic q umndu 

1 .' not Flag {not False is True} 

2. (X + Y 12) < = 3.5 (5.0 * 3.5 is False} 

3. (not Flag) or ((Y + 2) > = (X - Z) (True or True is True} 

4. not (Flag or ((Y + Z) > = (X - Z))) {not (Flalse or True) is False} 

Flag Y 

piiqmpq 
(not Flag) or >= (X - Z)) 

True 

211 4.2 diu'lu'n~nltduwahwiu (not ~ ~ q p )  or ((Y + Z) > = (X - z)) 



LSZ I1 9SI 

{asrej ou IC asrej ok~ BSIB~ - A r~ z n2yuonfio d (A< X) lo (Z > X) '5; 

{an~l oy Q~JL zsii enJl- A ry z uLa n#ptl{o x) (A = > x) pue (X = > Z) .P 

{am1 ou C en~lzsii drul- z L~U~LRL~~ A zsii XI (Z < A) PUB (Z < X) '8 

{an~l ou C am1 okn asp j - ox ob~ o' 1 + n_u~ui (0.6 = x) JO (o-r = x) .z 
{asp j o y esle j og~ asp j - 6 otn x L~UULRL~~ Z) (A < Z) J~(X < Z) '1 

O'Z 0: Z ZB11 O'P oy A 

0W.I = > X) pue (X = > u!yy) 



" Z greater than X or Y " 

moia~iuu:Jo&6~0u I 

Z > X o r Y  

t t d ~ w a d f i d o n h ~  u (invalid) Lw3l:dl Rj~~d7 X UR:. Y ~fh9ffim Real 'ld 

m u i m ~ O u s i 7 ~ n n ~ ~ ~ i v o ~ ~ a d i ~ ~ ~ u n i ~ ~ ~ ~ u ~ ~  or 

iiwed 4 ijomuu Pascal hwTULImais~t?a<uI7 

oilufihuodfh X ddb%-m&f True 
Y d  fiwd 5 riluoid rYi  x od~onGjfuvou~urn~mo %l z UR:: Y Iu~d  4.4 wunus~di 

unuiivo~ x &lIflH~$w#~~u True 

Y LLR: Z {d j  p n ~ m o o n a m v o ~ h ~ ~ l r t i ~ n ~ w a ' ~ i l u  True 

!d 4.4 % L I U O J ~ ~  True h ~ ? u  (x < z) or (X > Y) 

' n ~ ~ f i i ~ ~ m d i l l ~ ~ ~ a  (Boolean Assignment) 
L d rnmui.ro~GuuJonaiu waw orSinumsiiu~uy~ 'LGiuniudsuuu y n rYihj~~d7 

Same fhfh~h Boolean 
L 

'UYOmaluud 

Same := True 

rli~undi True Ifl~Yu same ~ d a ~ a i n u ' o m n a k f i i ~ u n ~ i i d ~ ~ ~ ~ u ~ ~ ~ I ~ ~ ~ i b '  

variable := expression I\ 



LSZ 11 

pu~n P utn~nls mu hnn~~sko)e~.~~n:rpyo~nr~iiep~u~b~o~i rcuc~zruy~ 1e3sed 

PNRLLU~) 3 nl4Lpl4nULJIPp " R~~LuEL~PLu~~\~uLL~~H~~wI~~~~~~~M~ 

(senle~ useloog BU!I!JM) ~Rnniicp~dnnpr~u 

(asla j np uanasl) ~pi~neg o y (anu ng1 uaws~) 

pn~negng~ N cprwii uanasl YLunncyrpLp 

LMEV " z IIL~LLIIZL unvru~nmepnar yzu~i 2 
(0 = z pou N) =: uangsl 

~a6a1ul 145% N roucn 

runp " B z LI) 6 (uea~ooa una) w uan3 sl nun1 "a epunnty p~u!c-fnc~uofi 

9'P PLPOC! 

aslej np Jaualsl 

Lnomru rRuoLunrj1 43 cy anJl n~1 Jauaisl pinru uErLurfluangi 43 cg  an^^. PP " " 2" " m 

n~~re~p~u~npinno~,naw " w @lr\rurnuonp " " 43 ey an~l n~iurnuyunnnnop 

nban JO 'pue shnnnreung~cy nda~relcyuh~pun~~y~~~~tuefinpb~~ C w "6 7 

auingipmM3 Lnppru 

(OL LFURO$ N IM1 01- LpUULn N) BE: ' 

ffi~ne~rcuaun~up~pig~ N eg E~~~[;Mus~u~L~u~HL~PP~LL~Q~~~~BM~ 7 

((74 => 43) PUB (43 => 'el)) JO ((,z, => 43) Pue (43 => It/,)) =: Jaualsl , 

'(01 > N) pue (01 - c N) =: a6uetlu1 

upr~urnuoo~n c. " pu~rumuongi .m - 43 9 anJl ngi Jauaisl 

or rp or- ot,~n\Bo N roncuy an41 ng1 a6ue~ul 

Jauaisl zsii a6uetlul 

e y " r~rosaknnrrr~runulr\ " "6 L ELJ)L~U~HL~ pr~p~~~~punn~yr~n~~uofi 3 

S'P PLPOC$ 

aslej nor awes Ln~pru nucur - A sn x a11 
an~l np~ Zl awes ronep awes y.\ (A = x) uRnnrr~a~;roncprnn~~ 

(A = X) =: awes 

rNncLuofi,a1uecnuur 7 



~ T ~ u ~ A W R ' U I O U R L ~ ~ < ~ L A %  U (numerical data) ~ d s u n s u ~ o d m ~ ~ n u o : ~ d d o ~ n i ~ d i ~ ~ i i  

uuula tdwu'n~a8uym v?oun~law~diuuuy f l ~ f h w n ~ w d  ld~~~n'iuOid7~iJu L ~ I  

~ ~ I T ~ ~ R . P ~ W ~ ~ I ~ Q J < ~ L L ~ ~ L L U Y ; Q  Zi?sn.rru2wdiu write ~ ? " s a r i t e ~ n  usi~nlai 

muisnI+ns:ua wlu ReadLn ~IU% L L ~ ' I L L U ~ R  fh Switch k.3 w False 6n2iuk3 

WriteLn (' Value of Swritch is ' , Switch) 
a. a 

LLRfl3 Wflfl3M 

Value of Switch is FALSE 

tk~u%IHk 4.2 (Self - Check) 

I. i iw~huU~io~dU' Ik~m~d1n60J LLRLVII~J RUUGJI x LLRr Y LBU~LR ' 

Real LLQ P, Q, R Lhg&~ Boolean 

a) X < 5.1 and y > 22.3 

b) P and Q or Q and R 

-2. P J ~ I ~ ~ ~ G M I ~ ~ I T ~ C L C ~ W Q ~ E ~ ~ ~ ~ , W P ~ A E ~ I ~ ~ "  

b) (C = (A +B)) or not Flag 

c) (A < > 7) and (C > = 6) or Flag 

d) not (B < = 12) and (A mod 2 = 0) 

e) not ((A > 5) or (C < (A + B))) 

3. o~d~rt~uwfl~w~&df l~~f l~~~~uu~nps"mu'o 2 61 A ~riin'u 5, B inin'Y 10, 

C ~ n i c u  15 LLar Flag inirk True 

nlr~iluuTdrunru (Programming) 

a) Age Pin 18 $3 21 inclusive 

b) Water 6iid'aunii 1.5 ~ ~ f l t ~ d i ~ i n n J i  0.1 

C) Year ~is&~i?o 4 ~ 3 6 7  (u'o~~urai 1% mod) 

d) Speed ~duinnai 55 



a) f i i ~und i%a~ True Ifi Between Ih N o$%fi&~ -k f i ~  +k, inclusive; 

n ~ & h + ~  fiiaundiuod False 

b) f i ~ ~ w ( l d i ~ o ~  True Ifl Uppercase fii Ch ~ilw;nwsg?Iad n.rciiw7 

~IHM~~I%QJ False 

C) f i i ~ w ~ d i v ~ ~  True Ifl Divisor fi M L ~ U ~ W I N Q J  N n.rciiw 7 fiiawn 

4.3 &RTIU& if (The if Statement) 

I w  pascal I n s ~ & ~ ~ ~ u q u n i ~ r 8 ~ n ~ ~ u u ~ ~ f n  d.itnnuhulion71uAif k 
~'o~~i~wa6t~uuua~auoU'anaiukd u if f i~rruni i  d ~ w ~ ~ a ~ i ~ d o n ~ n l n o r n ~  ;v~ini~.tb 

0 d U W C Y L I  d miwnimaw ilonaiuk~ if ~wa?vow ~ ~ o n r a i i ~ a u ~ n i ~ ~ i o n ~ 4 o a o ~ n 1 ~ ~ 5 o n  

~ n 7 i u k  if ddao~n i~~ ion  (if statement with Two Alternatives) 

$ofl7laJkJ if 

if Gross > 100.00 then 

Net := Gross - Tax 

else 

Net := Gross 

LG Elnu'pfl71U~J ~ M U ( ~ ~ I H ~ J A ~ ~ ~ ' I U I Q J ~ I ~ J  
h f i + w ~ d ~ ~ u u q ~ w d  ~iionU'an?iuka~j then (u"w~n Gross uinni i  100.0) 

a ~ o r i o n ~ o n ~ i u ~ ~ a  else fiifiwaGttuup~ilu~8o (rfic;lo ~ i o s s  I i iuinni i  100.00~ 

i d  4.5 (a) L ~ U W ~ J I % ~ ~ I ~ J  if $lJirw 
t: \ u w j ~ i u  t twwniwndo~a~r~n~3 au in f i~  n i m s z ~ i n i ~ ~ ~ ~ v ~ ~ l ~ w ~ ~ ~  

~ n l d ~ i J ~ ? y ~  M ~ Q ~ ? ~ % Q J ~ ~ u ~ ~ ~ ~ ~ Q J ~ ~ ~ ' I ~ M F J I ~ ~ ~ ' I M ~ ' J J I ~ Q  
d d 

~ ~ ~ ~ R ~ M ~ J ~ I J L ~ I L L R ~  a€I~nl~aon (3-14 True afo False) nda~~d~L%lRuu/i~h 

L ~ l A $ ~ f l ~ l U k ~ ~ k ~ ~ ~ f ! l  M ~ Q ~ I ' ~ ~ Z U ? R W R  
a. t: &,I, a u i u t i ~ u w m w d ~ u a n ~ n i ~ n ~ t ~ i n ~ ~ n ~ : v ~ ~ o ~ v ~ ~ ' b n ~ ~ c ~ f i ~ n a u ~ u  

dohu9o~Wsan~u (A flowchart is a diagram that shows the step-by-step execution 

of a control Structure or a program fragment.) 



Net := Gross -Tax 

p 4.5 ~ j ~ i u u o ~ ~ o n 7 7 u a L ~  if dd a) U Q J ~ I J L ~ Q ~  UQ: b) M ~ J W I J L ~ Q ~  

s d  4.5 (a) 1 1 ~ n ~ 1 5 ~ 6 u d l d o u I u  (Gross > -I 00.00) ondsr1Cuwa~5uoic& 
u e 

Inn fi:JouIu~ilu-ai~ n1snauquIdsunsuorI1~m1u~ngsrii True h i ~ u  aar$on?lu. 
d d k ~ r l ~ ~ u n r i ~ ' l u ~ d ~ ~ m  ~lufu~1illa7ija~nnsrg1n1s ~ I ~ Q ~ I T I L Z I ~ I ~ O  nlsnauqu 

d d hhnsuo:Wmlugn~sdi i  False h?i+u a a r $ o n a ~ u k f i ~ ~ u n d ? ~ ~ ~ d ~ ~ ~ a  ~ l u t u i l  
$ ~ ~ l d a g n n s r r i ~ n ~ s  

dd d 
&ICOR?IU$~ if ~ U H M J ~ I J L ~ Q ~  (if Statement with One Alternative) 

u'onalakd if iu<a+nd 11th ~ ~ o ~ n ~ ~ d o n u c i n s r r i ~ n ~ ~ ~ f l e r ~ ~ d ~ n ~ ~ ~ ~ a n  
d 0  a h ~ 5 u d d r l 1 ~ u n l 5 i l l a ~  ~ r o s s  ~ m m u ~ ~ n ~ ! u u a n a u  if n u ~ u ~ n ~ ~ $ o n i d o l r ~  

d d t :  nsr~1n1s~aw1z~uowouhifluo5~1ri1uu t 
~ n a l u k i  if luzd 4.5 (6) 

{Multiply Product by a non zero X only} 

if X < > 0.0 then 

Product := Product * X 
I 

~ v l d ~ n ~ ~ d a n  & o : n r r i ~ n ~ n a w ~ z d o  x lri~ri16i.1 o ~riltu ri1I5 product 

q ~ f h . ~  X 1La:dliMriLiiU~u Product t t f l ~dd l l~ i l  61 X X ~ I $ U  0 l d h ~ r i l n l s p n r  



LSZ JI 

\ 

1! t$mLtU@$ 

L'P PLpoL'b rl, 

uaw - 41 LpuoFirLucpHpF u s-$rr~tuqung:~ii asla 

- uaw - r! L~UO ~IPLUPDB~~ I! rBnLtUe$un~i)ortirr~uiiLp1Fr~unopuo ~ir~urol 3 

r! rt~~tuofi-uiiuoyir~urp~ s r~n~~uo~r~~lnrnur~~uuiin~~~~~~opi 3 m 

(sjueuejejs j! eyjeu~aj(v - om1 pus - euo jo uosired 

-uoa v) uopr~utor-m uopc~u~~k r! crnLcuoznnginnkpiLLu 7 



Syntax Display 

If Statement (One Alternative) 

'Form : if condition then 

StatementT 

&0Liid if X > 0.0 then 

PosProd := PosProd X 

U d' 
h a i u c l u i u n d u  f i d o u ' h d s c r i u u a ~ ~ u  True ~ o n a i u i h ~ k  then ;a 

Syntax Display 

If Statement (Twor Alternatives)' 

Ca o d i d  

if x > = 0.0 then 

Form : 

Write ('Positive') 

else 

Write ('Negative') 

if condition then 

StatementT 

else 

StatementF 

W d '  w inaiunulundu n l  condition d 7 t L f l ~ ~ R L f l ~  True ~ ~ 6 7  StatementT (diud 

~ f l u f i d )  a r p n n s ~ ~ l n l n ~ R ~  Statement F ~ L p n u ' i ~  ~I%'I$U~ (otherwise) statemen? 

;ndiuuae statement ( ~ i u d t f l u ~ d a )  orpnnar l in is  



almdae~€dsnnsu (Program style) 

~duuuuo~ lna iuk  if (Format of the if Statement) 
U 

L t: a 
n i o d i ~  Conaiuac if n ~ ~ b n l u d i n ~ l u w  statementr as:: statementF 

do~fiimln.r~nir d i i i  else f l u ~ u ~ ~ ~ u ~ ~ ~ ~ ~ ~ u n o i i ~ 1 r l i n d 3 ' u ~ f i m 3 ~ n ' ~ d i i  if ni3Q 

~uuuuo~~naiukrtil1r("1d~un3udiu~iudsa ni.r6~du~u~dikiriilfi~fiwnaiu~~mndi~ 
U 

n'unoulw~soi 

\ \ U d n k  4.3 (Self - Check) 
#d w I. a~uonws~iuanuonnuk~~rliid~~aa~ws 

a) if 12 < 12 then , 
WriteLn ('Less') 

else 

WriteLn ('Not Less') 

b) Varl := 25.12 ; 

Var2 := 15.00 ; 

If varl < = var2 then 

WriteLn ('Leqs or equal') 

else 

WriteLn ('Greater than') 

2. a ~ ~ i r i i  x $8 Y i i o  15.0 

a) X := 25.0 ; 

if Y < > (X - 10.0) then 

X := X - 10.0 

else 

X := X 12.0 

b) if (Y < 15.0) and (Y > - 0.0) then 

X : = 5 * Y  

else 



~3ulchJ.run.ru (Programming) 

I. o i ~  duu$onaiu&d Pascal k~nsrrh~umousiolrld 
C u 

a) h ltem lri~rivii~~uus kgru product h u  ltem uaz~fiuwah~u Product 

nrriiu.] $iuni.rgdriiior~ilunfd~e,fimiu Ififiuwiiiuod Product 

b) ~ f i u w a P i i ~ ~ u y ~ d  (absolute difference) X LLar Y l u  Y 

~douadi~tYuu.mri u l o  (X - Y) M:Q (Y - X) dd~fIuriiuan '~ri~fl.a'o;~dn'3~ A ~ S  luwa 

61 x diiuinnii o 'lJiuan x Cu Plussum 

4.4 nwxniwainuliTx6 (Syntax Diagrams) 
U C n  *uon~vGann syntax display& uh~nl.a'  uwumwa~nuriuwunonu1~1~a&d 

Pascal uidn~d~nfi~lnuuumwainutYuw"ud-~i railroad diagrams ~ w n z i i h n  h u  

&d Pascal (Syntax diagram is a graphical representation of the syntax of a pascal 

construct.) 

n i . r ~ ~ ~ u i i o r d i u ~ ~ ~ u n i ~ ~ i n u ~ u w ' u 5 o t i i ~ ~ . r  'l4'4nwiuwuniwainu~uw'ud 

program ( ~ d  4.6) 

uuuniwd.r::nouol?an~uuo~~uiirnrQ~ainu~uwirBsiohthugnfi.r n1.r 

Ri~dau odlu.rdbi u u 

J ' 
Special symbols (~f~.rwvui n ~ l n ' u ? ~ n m o u ~ ~ a ~ ~ a ~ i ~ ~ ~ n i s )  o$u?dnau 



WBJ~OJ~ %fiMIU)nULtrg+lUg+LRM LFnLtUIILffY sJa)aueJed UJU~OJ~ RL$tpMPLUU$2B11 La- w w 



identifier 

-4 letter I A w 

i d  4.7 ~~w~niw~inu~uGud h ~ ? u  identifier 

uuwniwainu&riud t h ~ i u  body (id 4.8) uafld$L~uiiWsunsu body i io  
L L 

compound statement V % ~ I ~ U % ~ J R U I ~ ~  statement 1 d lk3M~oulnni i1  ~ I R J  fw$afl 

semicolon ~ ~ Z ~ f l & u $ a u  begin unz end 

body 

com~ound statement 

statement d ( i - + + ~ @ - b  

w ----+ 

i d  4.8 L L W U M W ? I ~ U ~ U ~ ' U ~ '  hH?u body LA:: compound statement 

compound statement 

i d  4.9 u a c l ~ l $ ~ i ~ ~ ~ w w n i  wainu ~ ~ w " c b a ' ~ 1 ~ ~ ~  if statement 

b ~ n w s a m m n q i n a u i ~ n  statement d u n a ~ w ~ f l u d ~ o o n ~ i l w a o 3 ~ ~ 3  : pwd 
dd d Wni~uai~olflfiuiuuo3u'o~aiuk3 if n u ~ u ~ n i ~ d o n  (if - then) ~ iaw~nwsd$n~ LLRZ 



(~3arl3 - U~S) P'P UyU&RR11 



d a  w 
4.5 a ~ o ~ ? l U i i + d  if Y~NY 0 ~ 1 ? 7 ~ # d  J S ~ ~ O Y  (if Statement with Compound 

Statements) I 

t n 7 i u b  if u l ~ ~ ~ ~ ~ n 7 l ~ t 4 ~ d 3 r n o ~ a i ~ I r ( ~ ~  then ~EI~ I~VI$J  else r i a  

6 1 ~ ~ 7 ~  begin (IIUH~J then Ir(?D else noul~laDf Pascal otl~da$~j0(l?iu(tJrii~~ 

3:Ir(ii~ begin oar end rilu#an71ukdcnou 

. 6 3 ~ l t / ? d  4.9 

ilyIr(inirr8uuldxtnf u~iuauuin ~~ib~Eu~Eu~u~~o~diu'oyalu1r(si7 u 

n7iudi ~dol$di~hniilfiulu<ar~dfIr(d~~a ($8 X) ~~~zdi l1r (@ni i~ f iuC(h~~df6n 

Ir(kJ62 (do Y )  1~:d 4.10 $€lfl7lu&J if ~bll?U~lIr(ddlRD~dl~Gl9 firnu d ~ l f i ~ l u  X 

nar Y ~ d o l $ ~ a u n i ~ i j n n i i ~  o i l u  x uaz~aunilIr(@niiotJlu Y [ ~ I L R U R D J G ~ ~ ~  

l?u~o'u<u~n6a~ui~r$7 ~ n n u k d x n o u o r l ~ ~ n n ~ i n i . r  6od.r X, Y uar Temp 
u d n"~Ir(u~&~nrOwu,~nt ~ ~ L I ~ ( ~ E ) U ~ ~ C ~ J L L ~ ~ I ~ I ~ J  x LLRL Y f i i f i o r ~ g u d ~ u  

<7ud3 Temp d i r i lue io~~ i iu th~~ iu~~~r (~d i~uwa~d ido~  

I 

if X > Y then 

begin {switch X and Y) 

Temp := X ; {stores old X in Temp} 

X := Y ; {stores old Y in X) 

Y : = Temp {stores old X in Y) 

End {if) 

Y d  
a i m  4.6 d i a o ~ ~ ~ u u n i ~ n ~ ~ f i i n i ~ ~ ~ ~ ' ~ ~ 1 ~ i u t ~  if qau ~uo x WD 12.5 LLRZ 

Y t o  5.0 I u a i m ~ r ~ ~ n ~ ~ u i i  Temp ~ % 6 u l d ~ n ~ ~ u  ( L L R ~ J G ~ U L ~ ~ E I J I ~ ( ~ I ~  7) 

ttdaru~~<~uaa ~ h u u ~ ~ u ' 0 ~ 1 ' a i u ~ ~  if d ~ f i i & n r f l i n i s a i u h ~ 1 w n u o ~ ~ u  hsi7ud-i 

~niisliuiudilvld riikrduo~uiorua~~~~~duuuu3f~au"u di~di jd i~nddnnpl$ 
~ d u ~ i a d s ~ f u  kn~~fiudiriou~r(JiuojuicCu d ~ ~ a f l i u d ~ r f i u ~ u  x #a 5.0 URL r i i y ~ f l i ~  
djuic~n*~lu Y 6 D  12.5 



(I! pue ysodap) pua 

A u! X PI0 SaJOIS GaZ L dual =: A 

X u! A PI0 SaJoIS 0.S =: x 
dwal u! x plo sa~ols SmZ L ! x =: dual 

@nJl s! 0's < S'Z1 A < X 4! 
1 

L 0's s-z L 

PW3 dwal A X Ued IuauaIWs 



~ n ~ o ~ c r u i u  semicolon I u h n ? s u A  if & u ~ ~ ~ a r ~ n a i u r r l J I ~ ~ ~ ~ n z n i ~ ~ ~ o n  
d Y d u'oRnwdiniaurdoiaozrfin~uQ1'-1ld semicolon cr& end Gabnn (end; {check}) rdaz 

flil$u'onaiui& if gnuun~3ilwuoon7iukd~oddik~ r i $~a in$ana iu&~n i~od  u'uu 
ii?u else Ilk? nodwinbf ozLrAndwau'ona1uf n w a l f l i l  unexpected symbol 

dmdn~ssBet~hJsrrnsu 
d a  u 

nisr i iuu&naiuk if nuuonaiukdd.rmou True 168 False (Writing if State- 

ment with Compound True or False Statements) 

d o n a i u k  if iLda:filkd~u~adoif d~n( l~6au l j0na i~~dd3zn~u~~ idM'ou  
n h d i  kd  3 n h u i a u  begin LLat end ~~o~$nisdiunisoni~flinaiu ~u'i~au'onaiukd 

urr Y 
if diud.1~hnuw 

u'onaiurfJrlsznou~~d~z~nl~idov~'i 8-ifnou1wraoi~asca1 b ~ u ' l a  (ignore) 

niadov Ji 
d u u u  

nou tuu6vk end ~ ~ d a z p  d a u l ~ i i i n i 3 d n a h  end cu begin 'llJ&wwunu 

nou~uuiioialri~~uw~"ln~ni.rriiuunou~uan^5~il$diubd3~~n3utY"u 
~n:o~vuiu semicolon i a ~ l ~ s z v i i ~ u ' o n a i u ~ ~ ~ t ~ i ~ z ~ n n i u l u ~ o n i u k ~  

drznou 1~d1a.k semicolon d0~Wd509n$ddi~?~ then, else M%I begin 

semicolon oioo$Gi end & ~ f l w n i s u ~ n a i u r f J  if Zdvun 

rruu~n~m 4.5 (Self - Check) 
u # 

1. a d b  semicolons Iui i~~vddddit i luc#o'v\8 n~du~u'oijnwninainu~uww~ 

u~zr~uu lv  ~bodovM'i~~ovfi(l$diwbdr~tn~u~u"u 
{incorrect if statement} 

if X > Y then 

begin 

X := X + 10.0 

WriteLn ('X Bigger') 

end 

else 

WriteLn ('X Smaller') 

WriteLn ('Y is ' , Y) 



x essq x ~11 = ea~e) no~uin~ll$ronun~o~~uo (1q6!aq x aseq = ea~e) LM~~ERIIN~MP 
t' t'tr 6 P t' 

ptronpnpm~n~y rp (UI~J~OJ~ a~!pwalu!) noqlrgirrruiirp~nr~ ~irb .z 

: 8 UnN Z UnN + 1 UnN =: pnpOJd 

u!6aq 

UQ410 > 1 UJnu 4! 

: 4! rBnLLuopnl JOJJQ q601 :m JOAQ xeruAs Lwn -+ 'I. 

(1) ofiu_Hug 
nniiqubn~yuuunro~rro~ug - pua 2111 u!6aq plrLuronwnLngoro -8 
, 

~'L\UOO pua 

:~ir u!6aq nclui~;n~~p~ (a~!duo) yMLrrourqrrrunqq rtppcpocmorb w -z 



~ndu! ualqard 

{sanp uo!un) 00'91 = sans 
{sanp uoyn Ino ql!~ heles unlu!xelu) 00.00 1 = sanaoNxeW 

{alu~ J~AO JOJ jleq e pue alu!~) 9.1 = aleu snuog 

{led aw!l JaAo Inoql!M wnoq unlu!xelu) 0.0~ = au!yaAooNxeyy 

u~n"mtn~yn2u~n ~s~~uonn~r~~m~rlmnr~~~~ru,on~i~ui 9' I, :sii u~n PR~LLL 6 
7 'P 

OP ~L~QP~YLLUO~~~IIT&UL .n - mm p~fi~rltl~l~ OP LFUULR~LPLI(P~~LPU~M'~~ tp unkiry 7 m 

n~r~~m~antnLpnrwy numyruu,onLungroLp.y\ mlt. OP LFuooyabki rnlta 7 m m 7 

OP ILPLI(Pj$%LPUJM RL&$L~~IWL~L~ yri~~p~i~R~pn~p~~~~~~ (LYKI~PQRU)~~~) 

nLru~~varonrn~t~nurL~L~uuo:si~nLrL~rn~t~ntnL~nLprog~iur~nn 7 m 3 2 

(s!sA~euv) ~=LLYIL 'z 
n~run~ron a (led ~au) gub$~nti:sn (led sso~6) 

rotr$~ntim tnLynruvrpqnnkira y~upop P8 sz$ ML~WTO~~I~LS~L~~~L~PQ~ ,MLU~~ 

oy oo-o01,$ LFuuLnn_rnuntigrgnLrunM P8 gcup~oy * rnlra OP ngit.+nryunvru 7 2 

nLrLyLsLinruy m rp~~irpnn~ru~~n,u,~\nr,~o~~~ofi~r~~&n rn w 

(ure~qo~d) LM~E -C 

noyrnpcghc~uiis~ LnuEpru 

fiUr?+HfiLPUfiM m 

mn~ubno yinpi:sn nrmoymr,1nrLnLyoFl leased ton J! rsnuuenntuMurrs 7 
6 6- 

rg rlntu!rLunounnaynou:rp n~~~~no~n~~iin~~wiir~'tl~n~s,ou~,o 2 a 
(.suo!~ae paAas p auo s~aalas da~s wqlyo6le ue s! dajs uo!spaa) ~\~SU)_MLLU 

nQMnL L>Uflbi 6 PLI)L~(XULLUPQLLI(:LULLUP~MUQ~!~ PF itL4L_OUt+fiQWL 
2 2 

(suq1ro6n ul sde~s uoispaa) n yrouaonppguur~une +I - m unm g*p 
2 



Aed jau :pi1 sso~6 Aelds!a 'g 

Aed jau ru cnLy -p 

Aed sso~6 WL~L~ '6 

I 

nyroyrrl4~ouu~ I 

uhp~oinp SSOJ~ ~vun (r wskopn:rurou%) rhflgnp R 
ajed ~~11 sJnoH $1 Aed sso~6 ajndwo~ nr nucn ytronLpnl (n$~uRoapn:rur~uO) 

2 - nrtronuhu~nmp~::sn c. c .s ajey zsn SJ~OH nruycyu_a Pa wep ~ajus z ~nzruh~iqrp 

r~~h~c~ulrn c. ubtsprrggouaonornrronuhy~oi::sqi en uhpyiy1ruh~ir uurfih~rur 2 

ronsko~~n:run~ynou::rp nofi~uArpnruy (r r-P p?) PLprrulrn R m m 

(uB!seg) nnrruoo 'g 

~uct r~p~q~~~n~run~n&~qro~#rri m 

~scrrc~uanounpi~~~~~n~~u~~nru~~urqqruk m - : ruj 2 rr P Aed 00046 

sanp uopn - Aed sso~6 = Aedja~ 

ajeJ Al~noq x sJnoq aurlyaho x g'~ + ajeJ Al~noq x 09 = Aed sso~6 

ajeJ r(lJn0q X PayJOM Wnoq = Aedsso~6 

6ejn11uo~ juehalatj , 

{Aed jau) leatl : laN 

{Aed sso~6) leatj : SSOJE) 

jndjno walqnrd 



I and net pay I 

Step 1 

T 
Hours, Hours, 

Rate Rate 

-1 

Step 2 Step 3 Step 4 Step 5 

- .  

'r 
Gross 

Print user 

Instructions 

$ 4.1 1 HjInsaaf i~h~fu Payroll Problem 

'r 
Net Gross, 

nisu~i~~n6sno'Rnofn'u (Algorithm Refinements) 

Enter 

data 

Step 3 Refinement 

3.1 if no overtime then 

3.2 Compute gross pay withont overtime pay 

else 

Gross 

.1 

3.3 Compute gross pay with overtime pay 

Net 

.1 
Compute 

gross pay 

Step 4 Refinement 

4.1 if no union dues then 

Compute 

net P ~ Y  

4.2 Net gets Gross 

Print 

result 

else 

4.3 Net gets Gross - Dues 

~uaou&%u~o~wdid ~g nu~ib3%~fl  au (pseudocode) d d  L ~ W ~ I ~ U R U  

nic-iwii~qfimwojnqw.~~~::Kq~i~ Pascal ~doId0~uiu4 'uC~no~~u 3 ~ ~ i i o u 1 +  
d k: ~ < & ~ w G I  L~rrzdlm?u if, then UR:: else ~ ~ o ~ L ~ ( I d ~ ~ 3 d ~ d ~ ~ d a ~ a n z ~ o d 1 ~ d n z ~ u a o u  
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LSZ JI 

{Aed aw!ya~o ou) ajeu , s~no~ =: SSOJE) 

uayj au!yaAooNxeyy = > anoH J! 

{Asd sso~6 ajnduo~) 

4! y 
nLLue$ ytruhgeko~n~pu~arsu em (nrurirp~uh~~oironu~rrvu~~nn~) * p$w~y 3 

anruktiroyr Aedc3n~jsu1 )ourgcplun+rrLunLyPryIgr,r (~1.9 pa nLunLm 

(uo!$s~ueueidul) I)IV)~I~~NX~ILLU *P 

yse~ asled -sir ass an11 nu~lr~~rn+rn)rplur~r0u::sii * lrnsed oy ~laurj 

~n~un~mn~rur~nur9 O! PBIIRLI)) em nLneCrni~slbr~alol8u~nouola 8 2 



Edit Window 

Program Payroll; 

{ 

Computes and prints gross pay and net pay given an hourly rate and 

number of hours worked. Overtime pay is included in the gross pay 

computation. The employee 's net pay includes a possible deduction } 

for union dues. 

1 
wnst 

MaxNoOv.er time = 40 ; {maximum hours without over time pay} 

Bonus Rate = 1.5 ; ime and a half for overtime} 

Max No Due 3 = 100 {maximum salary without union dues} 

Dues = 25.00 ; {union dues} 

Var 

Hours, Rate, {inputs - hours worked, hourly rate} 

Gross, Net : Real; {ont puts - gross pay, net pay) 

Procedure InstructPay ; 

{Displays user instructions} 

begin {InstructPay} 

WriteLn ('This program computes gross and net pay.') ; 

WriteLn ('Employees who work more than' ; MaxNoOvertime : I )  ; 

WriteLn ('hours receive overtime pay for the excess hours.') ; 

WriteLn ('Union dues of $ ' , Dues : 4 : 2, ' are deducted') ; 

WriteLn ('for an employee who eams more than $ ' , MaxNoDues : 4 : 2); 

WriteLn ; 

WriteLn (' Enter hours worked and hourly rate'); 

WriteLn ('on separate lines after the prompts.'); 

WriteLn ('Press Enter after typing each number.'); 

, WriteLn ; 

end; {Instruct Pay} , 

IT 257 ' 177 



LSZ LI 8L 1 

(Z : P : laN ',$ s! Aed I~N,) UW!JM 

:(z : P : SSOJE) ',$ s! Aed SSOJE),) ulal!JM 

 la^ pue SSOJE) lu!~d) 

('sanp uoyn pnpaa) ! sana - SSOJE) =: laN 

asla 

('sanp ou pnpaa) SSOJE) =: laN 

{Led lau alndwo=)) 

{Led eur!yaAo ON) uaql au!yaAgoNxeyy => sJnoH 4! 

{.Led sso~6 alndwo=)) 

{'aletl pue anoH ~alu3) 



. . 

Output Window 
1 

This program compu 

Employees who work more~than 40 hours receive overtime pay for the 

excess hours. 

Union dues of $25.00 are deducted for an employee who earns more than 

$1 00.00 

,Enter hours worked and hourly rate 

on separate lines after the prompts. 

Press Enter after typing each number. 

Hours worked >m 
Hourly rate 7 

Gross pay is $200.00 

Net pay is $175.00 

gd 4.12 ~ ~ ~ Y ~ N ~ H ? u  Payroll Problem 

MaxNoOvertime uR:: BonusRate' dL!nn~'lu#~n21;& if 'luzd 4.12 ~ ~ " ~ L ~ ~ ~ L L ~ L L Y I ~  

{Compute gross pay.) 

if Hours <= 40 then 

Gross := Hours ' Rate (no over time pay} 

else 

Gross := 40 ' Rate + 

1.5 ' (Hours -'40) * Rate; {overtime pay) 



ngi a~eu snuoa ~~~uep~~:~pe~~e~rnn~pi~n~'~~ie~~ei ~+ucuirpup~yo~ cui I m 

rorngrg ew!wAo n_ru~ N_nnlnngFrcu ~~IPLPOL. po~h~n~i~~reuepu~ - 



4.7 nisoliusoeokno?n"u~auda~i~and - Tracing an Algorithm) 

Hand trace (desk check) is a step-by-step simulation. piinoufl?rmo+a:: 
a d  t: n~:.iiinir&nornuuuotii~~r 

Y y w u r ~ ~ t ~ i u ~ o u n i a n ~ z ~ i n i ~ ~ ~ o ~ ~ n n o f  iiunia~~Ijdn:rii umhaa'unirrrn' 

gqn? payroll problem lu&$o 4.6 

Refined Algorithm 

1. Display user instructions 

2. Enter hours worked and hourly rate 

3. Compute gross pay 

3.1 if no overtime then 

3.2 Compute gross pay without overtime pay 

else 
\ 

3.3 Compute gross pay with overtime pay 

4. Compute net pay 

4.1 if no union dues then 

4.2 Net gets Gross 

else 

4.3 Net gets Gross - Dues 

-5. Display gross and net pay 

t d a t  t: 
R i n d  4.7 Ao hand trace Yodvun 2 aun~~uCt 5 ua~o'Rnoiiu~oinc~wnou 

A o.nanimi~d~iuli oluoi~~~o~nimcrlinir~~n::~1n~o~1~eincu"utla~rfiautl2s.bam~n' 

9olfllLl ~ I ~ ~ O U ~ ~ ~ ~ ~ ~ U ~ L ~ R ~ C ~ I I I ~ ~ K ~ ~ L ~ ~  ~ U R I ~ ~ O : L L ~ S I ~ ~ I ~ M  f i l d d 6 l l ~ d  

kamd 52 LLd3u"jfld rn"u d l  L5aJS3. 



2. Enter hours worked and hourly rate l i i l J C i l € l a $  30.0 L l le  10.00 ~u&llds 

Hours r rRr  Rate (RIU~!I&~ : Gross LLA'. Net cdnd undefined (LLI~JO~?(~L~~$Q~MUI ? 

n lnd  4.7 nluson~wnoifiu ch~?u Payroll Problem 

nlrniuso(l~umls7d 4.7 u~adl$$udi 300.0 rrwr 275.0 tfiul1.4 Gross rrar 

Net n1uA16b ~ ~ w r a ~ a d u ~ r n s n ~ u ~ o u ~ ~ ~ w n o " r ~ u ~ n ~ o ~  m ~ ' o ~ r i 3 o n ~ ~ ~ 6 w ~  #a 

fi11$~0d d~u~%dsrriiuuw~%n(bld ~ ~ ~ 1 n d l J 1 1 ~ d ~ l ~ ~ J ~ ~  L ~ Q P P I ~ ~ ~ Q ~ ~ Q U \ %  URL 

urin:dou~~rilrflu\d~~~~lJ~l (True uat False) $Jiinis$an$u 2 QN 2 f l o  4 ndu 

C(umnri7dh n 1 s n i u s o u ~ o ~ o k n o ~ f i u ~ u w ~ ~ d o u m ~ ~ ~ ~ d u r ~ 8 ? ~ 1 ~ n n ~ " r ~ ; ~ f i i ~ i u  

Algorithm Step 
- 

2. Enter hours and rate 

3.1 if no over time 

then 

3.2 Gross gets Hours Rate 

4.1 if no union dues then 

4.3 Net gets Gross - Dues 

5. Display Gross and Net 

(works) qn combinations 

Hours 

? 

30.0 

Rate 

? 

10.0 

Gross 

? 

300.0 

Net 

? 

275.0 

Effect 

Read the drta 

Hours < = 40 

is true 

Compute gross 

with no bver time 

Gross <= 100.00 

is false 

Deduct union 

dues 

Display 300.00 

and 275.00 



won~~itoa1n~nsrii~~ofid~1uld~~4~~s1n3sn~~~a~i1~an~ifiu~i1~1ul6 
2n6m h~?u$oynlilridnG (unusual data) ~ O ~ I J L % U  ~e~fi(1orldufi Hours Z]~I 

Lnln'u 40.0 (dluod MaxNoOvertime) M%lh Gmss Z]dl~ril?!h~ 100.0 (diuod MaxNo 

Due) gnnoiCiu~dndlhan'wli~n6od~"Jold ~~ol~n1sm1usoonsudauu3~s&~s1nas 

am~lK~iui1o'~n~3n"uCnnszv~11n1un1s&~~i1~6~i1~~n6~d 
Inuszu'nszij~doniusoo~~inznsril ,  Ji~lG~wlai~nisnszJi~n~s~nno^rn"u 

~ilw~~i?ou~uAnouda ~ ~ a i n s z v ~ ~ n t s  rioon&ldsunsu~uoi r r u u ~ ~ o ~ i i ~ u m o u ~ a w ~ z  

o z n s r r i ~ n ~ s ~ d u ~ u  ~u~zldnnuoudouluudazn~ril,~~~zl~~11usou~~dnzu"u~~uoi1~ 
ndd j  

LL& n~sm~usau luamun~~#nGou , 

rruuan% 4.7 (Self - Check) 

I. odCniog n R i o d i ~  1~rl1ldd o & u ~ s n l u i l ~ ~ ~  payroll ~9u~c-a ~ ~ n z  

~ o u b f f a o d ~ i l u o i d  nazlf imiusoon~rncrl~n~sh~s'uu'a~ n w i ~ w '  
2: 

2. fi Hours = MaxHours unz Gross = MaxNoOues uumoun~m~wumd~  

~mlaluGanoSClu ozgnnszJiio~musou 

4.8 h~ok?lui$d Nested if L L ~ * n l ~ h a ~ b ~ ~ l ~ n 3 d ~ a " a n  (Nested if State- 

ments and Multiple - Alternative Decisions) 
d d  d mdhna~ukd if dofi~~~nis~m~ullonu~u~n~~~ijon ~ ? o n o ~ n ~ a l o n u ~  

d' uRI? u w u ~ f l ~ z l i r ~ n a ~ u k d  nested if (u'onaiukd if rrhd~kdo$n~u~u$ona~uR"d if 

i m i ~ f i l k a )  r ~ o ~ ~ - ~ ~ n ~ s ~ a ' r w l o t ~ u ~ ~ n ~ o ~ ~ ~ ~ " n o n  
& d d u  

5 a ~ 3 7 b h  if ~ ~ M P M  MUIU~J ~ a n a l u k d  if ~ h f i ~ m  ~ u v o n a ~ u k d  if i n  

a$ddlkd~iludluofdu od$~M"r0d l~Ln"~210d$~ (Nested if statement is an if statement 

with another if statement as its true task or its false task.) , 

k a d i d  4.11 

u'onaiukd nested if u ' ~ d d ? ~ f f ~ m u n l d  LE on f i ~ 6  u a d ~ I w ~ a u u d s m u ~ a  
2: d'a 

(NumPos, NumNeg a"Jo NumZero) 8auL1~ 1 nduuua JCuil X ddlulnnalguri, 

Jbonii~uri~5o~ri1n'u~uu' nlu81riu 





Statement Part Effect 

Seguence of ifs) 

1dsunsu~uoi~R~~riui~n5"9n01~~.a'~i6u~a4u'~naiu&4 if u l n n i l  u'onaluk 

If X > 0 then 

If X > 0 then 

NumNeg := NumNeg +I 

nested if Md461kd 

-7 > 0 is false 

-7 < 0 is true 

add 1 to NumNeg 

h n a i u i h  nested if vod6odld 4.1 1 ~ u ~ ~ ~ ~ d n s r n r ~ u d i ~ u ' U o ~ u ' o n a i u & ~  

, 

ni3kd"sIJLn"EIIJ Nested if ~Larii&IJ410d ifs (Comparison of Nested if and 

if X > 0 then 

NumPos := NumPos * 1 ; 

If X < 0 then 

Num Neg := Num Neg + 1 ; 

If X = 0 then 

Num Zero := NumZero + 1 



{uaqj - 4! ue lo ysel anJl SB asla - uaqj - l!) 
~PL~PL,~ 4! palsau cr rr~tuo,nn\ X 7 

ZC'P CLpoty 

up!irLo! asla 

:sir u[rinpirLoy i! ounn pa~~nlu~ngir~:siiugin!ict Bn$r~uDun_usyu~Du - 7 

,,u~L. asla n_u~n~~~~r~rp uhp!ul~t~pt$org~lu I! nuru:um rn rn asla brio rn le3ssd. 

nnnuannrrb *Pam u n2~u:apii rn asla ~nanru~~~~~innron6uppiinruiirp1~on~~~oy rn a . c. 

LLU~~Y~L leased DDR~~IML~OU ~p~p~bro~ (we1 aslei) a~m~rnjiiror~u6 

asla - uaql- fi P~LLUO~L~ nniua asla - uagj- I! r~nLLuo$rurii I. L'P rcpor.n\ 7 .m 

L3uoprLu 4! pawu rrn~tu~ron:urr~r~rr~rrru~~uriio~i~~~oy~~~~~ 7 

b! rlw 

asla Bu!rla~aw 401 alny laased) J! nu rn asla P~OLLUII_LHL~ c. leased POEOU 

ubnun~~o~n~wur~up~ 41 ~~RLLUO~POIL~YL~ c. 

n~naginopiopi~ a palsau nlno~uuububrorn~n~;i nsLpnEi x or~i 

HI 

n~~uo,nromu~pn~onrinoruuuGunuruubnun~no~in~~n~~r~r~un .m 2 rn rr~cu0:o 

urii asla rju l! r$nLLuqronngnrg r&anEi (o c x) uninLnoriLp:uhti uLnLp P 

njil x o:i I+UL~$~LUL~U I! pajsau rrnLLuo,n ~~u!p~apro+inn(q 7 

LV l! PalsQu 



L Y c  
Pascal cut else ~u if ~ j d ~ o ~  i w n - i i  Pascal ~ d k ~ a n ? i u ~ u ~ d u ~ a n 3 i u  

ik if - then d d d i d d  ( n i u ~ i i  then) ~ ~ ~ $ ~ n ? i u k d  if - then - qlse 
1 

fii~ndiodnifl$ else cudfu if Ri~nn ldld if &dnod/rn~d~ri begin - end 

~ntlouu'on?iu& if - then &d6 , I /  

.{if - then as true task of if - then - else) 

if X > 0 then 

begin 

end 

else 

WriteLn ('X < = 0') 

L Y c  d 
Pascal ~~d~y'on?iuadu~du$an?iutd if - then - else LUQ true task go 

~duuunq.r~mQ~'1~1uuu~nqunqd~~a nwad Nested if (Multiple - Alterna- 
, ,  

tive Decision Form of Nested if) -- 
L u'ona7und nested if a:~na7u~u#oumn niduinnjimunid~ijon~~~::nif 

dn~Ji~rin'odCu ~ ~ o ~ a ~ ~ u ~ o d u i n ~ u n ~ f ~ i ~ u m ~ n f ~ ~ i ~ ~ ~ ~ n n n t u a ~ y ' a n ~ i u k  if 

~unoiunif&Riu~aoriid 4.1 1 ~ddlurfia (false task) L L ~ P Z ~ I  ~nn~~utptymfiiuniu 

Gin  onnu nu& if - then - else L f l ~ ~ l ~ ~ d ~ ~  nested if L ~ ~ ~ I ~ ~ ~ ~ U ~ ~ L L U Y H A I U  

ni;rrijon d~aeIGa3uiudold 

n ~ . r ~ k ~ l i l o u u u ~ n ~ u n 7 d ~ i j a n  vuiuiid tna iu id  nested if ~ d ~ ~ m d ~  
d7~m"aLLdR:~~ (EJn L?~~mgfililu) ~ 8 ~ ~ ~ f l ? l u k d  if - then - else (Multiple - alternative 

decision is a nested if statement which each false task (except possibly the last) is an 

if - then .- else statement.) 



Syntax Display 

Multiple - Alternative Decision 

Form : if condition, then 

statement, 

else if condition 2 then 

statemant* 

else if condition 3 then 

statement3 

else if condition n then 

statement 

else 

statement 

;?I 0 di l l  

{increment NumPos, NumNeg, NumZero depending on x} 

if x > 0 then 

Num Pos := Num Pos + 1 

else if x < 0 then 

Num Neg := Num Neg + 1 

else {x = 0) 

Num Zero := NumZero + 1 .. a 
iin?iutluiundu conditions luni3~m~ula(lRiunid~~an gnd3:~liuw aniu 

L d d  116u a u n ~ ~ n ~ u ~ ~ o f i d ~ i l u o i ~  tli condition ~ i l U O f 4  + a n ~ i u & d m i u ~ ~ ~ j ~ u a ~ ~ n  

~ ~ E ~ I ~ I ~ L L R ~ ~ ~ ~ L M ~ ~ ~ ~ J ~ I ~ ~ ~ ~ ~ ~ o H R I o M I ~ L ~ ~  azgn+iu (skipped) 61 condi- 



tion rilurfio ~ 'on~iu&~C;niu~&az~nu' iu  u s e d o u l u k W s ~ ~ n n n ~ o u  fidoulv 
t: 
nt~un~ilurfio statement dw~iu~iYd else vY~qnlji~lo:pnn~tl/ini3 

C, - 
~ o i ~ \ r  trim Iibirilusiotii else statemente I ~ ~ ~ & ~ ~ I ~ ~ U ~ Y ~ " J M U ~ L ~ ~ L ~ " F )  

Idi?o:lsr~n<u 

Exam scose Grade Assigned ' 

-- 

90 and above A 

F below 60 
I 

U OI 

n i 3 K a ~ u I q ~ ~ i u n i ~  r ionoio~~~d u a n ~  w ~ r n ~ n ~ i l u n ~ o n w  iiivunw?uflq?s 
0. b: 

l u n i n ~ d  rh~%nzauumu 85 doubu~nf!rauoi~~o Score > = 80 nduuhandws 

rilu B ~ ~ ~ m l T ~ ? ~ ? ~ ~ 3 ~ ~ n T ~ ~ ~ d d ~ d ~ d u ' ~ ~ ? i ~ k d  WriteLn ( . 1 & n i T i % t E ~ l ~ ~ ~ l u  

nidrW on 

if Score > = 90 then 

Write ('A') 

else if Score > = 80 then 

Write ('B') 

else if Score > = 70 then 
\ 

Write (C') 

else if Score > = 60 then 

Write ('Dl) 

else 

Write ('F'); 

WriteLn (' is the exam grade - score is ', Score) 

IT 257 



uaql08 = c aJo3S j! asla 

(131) al!JM 

uaq~ OL = c aJo3S j! asla 

(,al) aWM 

uaqlog = < aJoq 4! 

{lualuu6!sse ape~6 ~~JJo~u!) 

~riinunong1~~:a~~~ a Po (06 = 3~03s) iahp~~rt 

uu~po~n~no~irqub~c~n~eue~nn~ir~u a 7 nnru 2- n~fiu8opri~dc~:s)ii rr_figiu~~~ 

~~no~~prt.,ii a uruing1y/uau8 a (p~rn~p~~~~o~unniiy' 09) YRYP?U~LM~OM 
R 

nnii-u coy ub~~nnn~nr~~r~~r~iunu~~e~ - R uo~ir~un~dua~n(u_ur~u 
, (aU.JO3lno) ?MNDMrLls)MFP$ 

a 

n~no bironnuno Po a mgrr~unnzrs:w~ir~u~y:ruubyn~~uiuri~ubrr_an~no~tr~u~~v 2 

rgn~r:~~ai rgan~i uog~~~un~s~a~n~u_u~:~un~ub~~u~~u~~nn~noppi~e~i 

(uo!spaa eA!jsurajly - eld~jln~ e u! suo!#puo3 



u o ~  $soo.oo dirk $80.00) ~ w n t a r ~ ~ i B n " ~ ~ u ~ ~ v i i n " U  $225.00 uan $80.00 

Salary Range 

0.00 - 1499.99 

1500.00 - 2999.99 

3000.00 - 4999.99 

5000.00 - 7999.99 

8000.00 - 15,000.00 , 

Statement Part 

if Salary < 0.0 

else if Salary < 1500.00 

else if Salaey < 3000.00 

Tax := (Salary - 1500.00) 

0.16 

+ 225.00 

Base Tax 

0.00 

225.00 

465.00 

825.00 

1425.00 

Percentage of Excess 

15% ' 

16% 

18% 

20% 

25% 

Salavy 

2000.0 

Tax 

? 

305.00 

Effect 

2000.0 < 0.0 is false 

2000.0 < 1500.0 is false 

2000.00 < 3000.0 is true 

Evaluates to 500.00 

Evaluates to 80.00 

Evaluates to 305.00 , 



If Salary < 0.00 then 

WriteLn ('Error! Negative salary $ ' , Salary : 10 : 2) 

else if Salary < 1500.00 then {first range) 

Tax := 0.15 * Salary 

else if Salary < 3000.00 then {second range) 

Tax := (Salary - 1500.00) 0.18 + 225.00 
I 

else if Salary < 5000.00 then {third range) 

Tax := (Salary - 3000.00) 0.1 8 + 0.1 8 + 465.00 

else if Salary < 8000.00 then {fourth range) 

Tax := (Salary - 5000.00) 0.20 + 825.00 

else if Salary < = 15000.00 then {fifth range) 

Tax := (Salary - 8000.00) 0.25 + 1425.00 

else 

WriteLn ('Error! Too large salary $', Salary : 10 : 2) 

abdaodtdsansu (Program style) 

n i s ~ s a o a o u ~ 7 i u ~ n & a ~ ~ i n o ~ ~ a ~ ~ d s  

riimmn?iucrr~~~m~uw n (validating) t i i~o t$~ l~d3  n ~ u ~ ~ $ ? ~ ~ d 3 ~ ~ n l 3 6 1 u ~ m  

rnmui3ocl~n~d utni3d3=:u7n wnu'o~n~dQn$io M ? Q ~ ' ~ ~ R ~ J ~ ~ ~ I ~ M ~ I u L L ~ u ~ ~ = :  

hu7mnii i l i~niiot u'onaiuk~ if I u ~ d  4.13 fiud~an?ius:yn?iui3mwnifl (error 
a u  d a 

message) ~ I ~ ~ I Y Q J  Salary o~niuuonwaunnuuIunmt (0.0 tit 15000.00) ljouI~~ 

qm~~3nmnowu~3u~Rou~BuFiinu u'~~?l~3=:yn?lu~mwnlflo=:bbafl~wn~1 Salary !GI 
a5 

~~oclnii~uj?n~ou~d~::~~u~n~ilu False ntwm fi Salary %!iuinnii 15000.00 
u 8 
mtuutiu~fi else L L ~ J  wau'on?iu~ey n7iu kmw ni f l  



d a  u 
&R?~u$?I if n a a ?  4th (Nested if Statements with More 

'Than One Variable) 

o didu od L ~ I E ~ ~ U ~ M  nested if L ~ Q ~ ~ R Q U C ~ I Y  o d ~ i d n j ~ ~ d f  

d d u  ~uouma~~ds~aiu5a 

~lonldi &od ic  4.1 5 daniunisl ~dL3l~lul3d%$~vl37~&d nested if if?uknsod 

(filter)  do ~ 8 o n . u * a ~ a & ~ ~ u ~ d m i u ~ n m n ' d ~ ~ ~ n ~ i ~ n ' u ~ a i u ~ m  

&?Q~IJ 4.15 
d d nsrnsat n d ~ u  c i o ~ n i d ~ s u n s u 4 ~ ~ i ~ ~ u n ~ ~ i u T ~ m o i ~ s t ~ i i  18 LI nd 26 

d d d  ?I i ~ d d l  o~%nis$oduu odu'onaia~t~ if - then 9du ~dou~unmnou ~n wdCa'1,d LQWIZ 
L: L: 

~ d o ~ n w n i i o u ~ ~ i u u n ~ ~ u m d i u  u'ofi?iuR"J if - then h h s i a l d d  Ruuiiiiiuds 

~ d ~ u m i r i i h a &  U R Z $ L L ~ ~ L L U U \ ~  Si"gle d~lrmriou~cilurmoi~ariarnu~iluTcm 

(Single tgu True) fiord on?sdidouh Single nas~fhu~f?u Single = True 
d d C onaiukd WriteLn o r n s r ~ i n i s i i s i ~ ~ u o w n u l u n ~ ~ u m ~ ~ ~ u ~ ~ ~ ~ r i i ~ u  

{Display message if all criteria are met.) 
1 

if Single then 

if Gender = 'MI then 

if (Age > = 18) and (Age < = 26) then 

WriteLn ('Current persbn satisfies the criteria'.) 
A nd rY a o n a ~ ~ d ~ l u n i s u 6 ~ ~ ~ 1 ~  no L! nuiiwqriuuuy n 4~saud o d u ~ ~ s i a r y  

$~~um~$oi? u ~ u  d d h d  ~ilue5~aarl36adi Liiunis and fho6:mh $ini.duaiijouoJ 

(Set AllMet to True if all criteria are met.) 

AIIMet := Single and (Gender =*'M') and 

(Age > = 18) and (Age L <= 26); 
1 

(Display the result of the filtering operation.) 



I nrsua\qijuj R 2 

LLU IU~WOI~UI! D~IPELBDLL a UDIJ~PLUO w LBY~K~~\(U?~~LLU,~\U~LLRLNL~~ 

asled ngqurnn~noyto ~rr~u~bz~u n~ll~uk UWYJM 

asled ngqrelrpnLnopw anJlnEquznnLnopoprrLuL.uzLu relrpuh UWYJM 
, 

anJl npr 3runLnorr onqr~u~puurnub UW!JM ppnl 2 P P 

(,aBa110:, 1e3ol 0) Alddv,) UlaUJM 

as la 

(,~a)eu eule S)U~JE~ 01 Alddv,) u7a)yM 

asla 

(,a6al(o~ a:,!oq3 - JSJ!~ o) r(lddv,) Ula)!JM 

ualll OOE C c 1VS 4! 



if (Earnings > 2000.00) and (SAT > 1300) then 

~ r i t e ~ n  ( ' ~ p p ~ y  to Rrst - choice college') 

else if Earnings > 2000.00 then 

WriteLn ('Apply to parents alma mater') 

else 

WriteLn ('Apply to local college') 

ludd WriteLn ~ ~ ~ ~ n n ~ r d l ~ l ~ ~ d ~ ~ $ l ~ l ~ ~ l ~ ~ ~ r ' E I ~ ~ ~ ~ = : ~ ~ b l ~ ~  SAT 
d A r ~ u h i i w o l ' i l  rdo~oindoduclik else if nnaourawirruowodu~rsnrilurn"'il ku 

cluiunaiuiinisrii~iwriludw~~~r~dnruuu SAT Idwiu h h n f i r n n i d d ~ i  r i lw6ad 

nu 01 nld~l f i%~s?5r~%o~~'w0dk~f l f l ;a  (Short - Circuit Evaluation of Bool- 

ean Expressions) 

vo~uitRiuisnfiiaunrn' vhot ! l t  rdu f i d i v o ~  Flag r k  True f t w d  l w ~ d  4.1 4 &J 

gndscrduwnlGrflu True ~ n u ~ 6 o ~ ~ ~ ' i l r i i u o ~ i i , w ' i l & i u ' b u a ~ r i ~  ~SIIUVKJ or ( k u ~ o  

True of (.. .) ~ a ~ r i l u ' i l ? ~ ~ ~ ~ ~ ~ )  ~ a ~ ~ c l ~ d ~ ~ I ~ ~ i ~ i l u ~ ~ ~ d s r ~ i i u w ~ f t w ' i l f l u ~ r i u d  

aiuclRj or r i a  Flag du True ~ U ~ I ~ Q J I ~ ~ ? ~  ~ R I u i ~ ~ ~ ~ ~ t l ~ ~ f i u i i  False and 

(...) sio~~ilu False ram k ~ u ~ ~ ~ ~ i i r i l u 6 ~ ~ d s r ~ ~ u w ~ i i , w ' i l f l u a ~ r ~ u 6 ~ ~ i u ~ ~ ~ ~ a  

Airirunis and h u f i u i u  Turbo pascal ~%n~sdmiiuwni?Kquocii,wo&ruuqfiuoi 

Standard Pascal Idla' 



LSZ LI 
i 

961 

nryqc X 

rpiirLu r! nlno p yn_~ahnnn~o~t)snngc:rpe~u~~~~~"si~ 1e3sed fosc MLROU 

nL~~MLROU~RLUllLp1n$ML# n%PlnLEfiElL~LNLIULNMU~Ofin,U60~0 
R 

nnhgi X LLYL!LF:WMI (JOJJB 9 



if (X < > 0.0) then , 

if (Y / X > 5.0) then 

dou~uu.m?u (guards) dodudro~~arflodn'udou~ud~od a~nnisd3:iiiu 

wad a x iilugut.7' wa~ir~uo~ni~dsniiuwadou!ui~diu" ivflnun'u5z~inw~oni3 
1 

PCI U d ~ :  iiuwauuuui~sm~fl3:a'~niad3:iBuwaasain u a r ~ g n  i~u~ni~i~uui i ,woM'~~uu~a 

d d d l j ~ m i u 6 ~  f i i i 3 l ~ d n ~ ~ ~ ~ ~ 6 ~ ~ 8 1 ~ .  {$B+) ~ u ~ d ~ ~ ~ n ~ u n o u I w  i f l ~ iuod  Turbo 
t sd 2 

Pascal o ~ ~ d ~ ~ ~ ~ d a e d ~ : ~ ~ t b w a ~ w o M ' i i ~  Y ~ a n d ~ u i n E ) d i ~ u " 3 ~ 3 d  nouiuuinrduu 
U U 

ciuhu%n$nani {$ fun*  %$uu:nou~w bani (compiler directive) iw3i:ii uuom 

MI+~I~J~IJ IflnnuIwiaoi 

ni$uurnou!w i a o i  {$B+) $ado{ riauiiwoM'u~~;a~ini1,3n d~n'odn731fl 

d3:iiiuwaodicu?ysni ~darii~iuiihn13d3: L B ~ W A L L ~ Y ; I J ~ ~ I J Y ? ~ ~ ~  &n& wao{ 

oun&dwunouiuu6 {SB-1 
Syntax Display 

R~$~LU=RO&J~W LID/ n l ~ l j ~ r ~ i i t b ~ a b b ~ ~ ; ~  (Boolean Evaluation Corn- 

piler Directive) 

Form : -1 
Default ; {$B-) 

ijnaiuuuiuku"~a~u::binu~uiu (defaulf state) Turbo Pascal l3nisdsniiu 
w 2 wauuuvn?l<in inaa uutnoulw ia o i  {$B+) ~ i l v i n o u l w  ~ a o i  ~ h ~ 3 C ~ f f i ~ i u n i 3  



U U U ~ ~ ~  4.8 (Self - Check) 

1. atniuson (Trace) n l T n i n i  t m a i u k t  nested if iu.iodit 4.1 4 

~ f i o  Salary Wo 13500.00 
d  t :d  

-2. IuRjodit 4.1 6 inis~fiuu~Ciuu nmstn6ot'b.a"na::Vginisu"omai~~maiu kt if 
d t :  dl ynnsn un-ini.r~~+uu~Ci uunmst LW on.r::~iini.r if ynd~otIriuon~ifimaiuitt if 

qnInu"dsr%w&iwuinni1 

3. 11td~~~0u~n~w0~~it1jiti6"bnu'b.a"~Lfl::~~'b.a'ni~d.r::~~u~ w?Q~% 61 X W a 6 

LLRE Y ;El 7 

a) (X > 5)and (YdivX < = 10) 

b) (X < = 10) or (X 1 (Y - 7) > 3) 

d ~ ~ r f J ' i ~ i n ~ ~  

1. a t  ~ iuuhmaiub if uatnialiit 4.1 3 1crd bnu'b.a"~awir~ai?di~Qnir~uw"uB 

< Iuyndou'h v~du$uusn'b~wnnaunis<~~~~na nimnaouLnsn 

2. a t  implement ni~itnisk%u'bado~d~nu'b.a'u'amai~k~ nested if ~uu55-1 

ciiraile~nsn (grade point average) o~niu'bufi& 0.0 4.0 

Grade Point Average Transcript Message 

0.00 - 0.99 Failed semester - registration suspended 

1 .OO - 1.99 o n  probatibn for next semester 

2.00 - 2.99 (No message) 

3.00 - 3.49 Dean's list for semester 

3.50 - 4.00 Highest honors for semester 

3. at~iuu~drrrnsu~iobuu~n b6iaodEln~~hi .a"6a~ i t~ f l~  4a.1 (random num- 
t: 

ber generator) ~ial~~finciid~CItbldl6 6 ciiuo~niduu~~siarn3~ ttarkud You Win! 

fii~uul6~nununir~Viin'u 7 M ~ Q  11 flu$ snake Eyes! 6iboul6 2 n.r6Buq flud ~r~ 

Again. (u 'n~~udi  la' Random (6) + 1 ~fllofiicr wni.rhuen ~dicrit~$n) 



4.9 $ E I Y ~ G ? ~ U ~ I  case (The case Statement) 

uan~wQoain5anaiu k if a h  lu Pascal L~RIUITOI+O~~IUR~J case 140 

~Ganwdonio~ionoinwaiuni~~ijonu'anaiuf case iid3rl~larllmn~awillrrdon13 
~ ~ o n ~ u o ~ ~ u d i ~ o o w ~ o ~ ~ ~ ~ d f ~ ~ o ~ w o ~ ~ t i i d i u  (dun41 case selector) ih~i inn case 

lioo~au$agaaiim ordinal data type L L U U % ~ ) " ~ Q ~ ~ I  4441% ooa?b,$dwun~ 6'u~u 

ni3~8suneniflS1" l~Uu%hGOga Integer, Boolean ILR: Char ~ilu%&-~ ordinal type 

ad Real us:: String ordinal type 
d a uuuaha'oya or dinal wuiufid auuafinfiage ~ ~ u ~ s ~ d i f n u a o d i r i i q  

d U 

Ctmui3miud~u~unonimin~3~~3n~und~13~mn"irilnirruo (Ordinal data type is a 

data type having a finite set of values that can always be.listed in order from the first 

to the last.) 

G30d1d 4.18 
L 

?Uj+7378~~1~ case 

case MomOrDad of I 

'MI, 'm' : WriteLn ('Hello Mom - Happy Mother' 's Day'); 

I 

'D', 'd' : WriteLn ('Hello Dad - Happy Father' 's Day') 

end; (case} 

d'd u u i inaiu~uiu~wdouf~~anaiu&o if uidilru~uon3onu3: &1fiul% MomOrDad 
u u  d u  

~iluw~olunenimaanw~rrn3 (M, m. D, d) 

if (MomOrDad = 'M') or (MomOrDad = 'm') then 

WriteLn ('Hello Mom - Happy Mother ' ' s Day') 
" 

else if (MomOrDad = ID') or (MomOrDad = 'dl then 

WriteLn ('Hello Dad - Happy Father ' ' s Day') 

'r ni.n~mo wa$onaiulne~~an~ia~&o case TI uo$ f u d i ~ ~ a ~ n i ~ i j  an case 

MomOrDad (a% Char) oiRibiRan case fldirilu 'M' w?a 'm' an~iuqnulu.sngnu~ndw 

nisi?~Gon case ddnilu ID v?a 'dl 1~on~iuqmdrroo~nurrn~~1~ ~ i u : ~  'MI. 'ml UB:: 

ID', 'do t?unii case labels 



.a u'onaiuf case h~sii~udiuantfiubT~au (gross pay) ua~wrin~iurn~~nu 

k r i i ~ i u I ~ u u u  L ~ ~ ~ I ~ F I J  DayNumber ~ ~ ~ ~ i ~ ? u ~ u ~ ~ u ? u L m ~  (DayNum- 

ber Ro 7) iuolfinJ (DayNumber 1) rn~~~~u?u?ii~iudnft (DayNumber !a 2 61 

6) rn ia~d ~ r n ~ u ~ u r n q n n w i ~ ~ ~ u c i i i i ~ ~ ~ u w i t ~ ~ v i i n ~ ~ u o ~ ~ ~ ~ ~ i u ~ n ~  &k; 
%ad DayNumber, DailyRate 118 t Hours 6a~~ntitliuri ounisn3::riiu'onaiu&~ case 

{Compute gross pay for a particular day} 
5 

case DayNumber of 

1, 7 : Gross := Hours * 1.5 * DailyRate ; 

2, 3, 4, 5, 6 : Gross := Hours * DailyRate 

end : {case} 
d d doi3nwr~iniauodiw no nid.6'rntlihu~: L ~ U  'Saturday1 MdJa 'Sunday' 

' .ac u 6- ~gu case label ku~du~rn~~J i l i i ~u 'o i jnw~ i~a in  U~?UWM% ordinal expression expected 
U d ~ d . r ~ l d i l f i i  ~~~i:dli~QilEu~uw (Ordinal values) ~d1&.4 ( k U n  single characters, 

integers rn?a booleam values) ddu case label mo~uitljonaiuk case dolda~r, 

case statement 

, 

statement ty-br\T.@-* 



case label 
, 1 

b constant 

@ 4.15 urruniw?ms&h~ hw?u~on?iuft case ua: case label 

Syntax Display 

Case Statement 

Form : 1 case selector of I 

I label : statement l 1 else I 

end {case) I 

case N of 

1, 2 : begin 

Write (' 1, 2') ; 

WriteLn ('Buckle my shoe') 

end ; (1,2) 

3, 4 : WriteLn ('3, 4, shut the door') ; 

5, 6 : WriteLn ('5, 6, Pick up sticks') 

else 

WriteLn (N : 1, ' is out of range') 

end; (case) 



ZOZ 

ass3 :,!rey u6 u~~trur~u osu u~euunofih:m~ruofiru~rr:rrp asne13 asla pl P 

ulu~hito lnsed oqJnl r~u~9:ruub:o {asea) pua rsurtLursr+muurBnLruon'an 6 .n -'P 

rBLy munouxp 'P P 

rtrcLeuQ&op PJ$L~P~L le3sed ~sn~~u~pgrr~oub:~~rr61rc~euon {ase~} pua 
'P TP n 

rauurn .n w rc~~uo,~r~~q~~ne~e~unnu~rrs~:arre~~~~:euub: 'luawalss nnuu 'P 2 .n 
I 

2 

run ~rnlb o Jowlas PDILL~L,U LLUL~:LUUJI+ n~~ur~~~~~ua~rpurn~r~:~ 'P 

:sn JOJ~~I~S nruy~~rpv~~uu~rro~~ .n ~~r~uyy~~~,gr~?~~rnnr~un~rn~i:rr~or~ 

eu:spr .n laqel n~nn~rnn~~:arra~n~~~epuB .n ~013alasprug TI,PU~L~RLLU? 
R" 



{Compute gross pay for a paitieular day.) 

case DayNumber of 

1, 7 : Gross := Hours 1.5 * DailyRate; 

2,  3,  4,  5, 6 : Gross := Hours DailyRate 

else 

WriteLn ('invalid day number.') 

End {case) 
d n  w hJnsocniluu'ou~~ case Labels (Subrange Notation iq case Labels) 

lu Turbo Pascal 1J~ai i  ou standard Pascal fisdd~si muisnunmd31 unis 
gn w 

fiikIu~d6lhd 7 1% case label k ~ t l l a ' f g n s ~ ~ ~ ~ l d O U  1u~~na1.3Jkd case <m!dbnmd 

I ~ i ~ ~ u i i m ~ r i ~ i ~ i l u C o ~ i ~ n m ~ m u n ~ a ~ ~ d i ~ ~ ~ o ~ ~ n ~ a  oin 2 04 6 Iu label ?mind4 

~nuna~~iun is6 i?u6 i~~uCu uardirjmfliu $uniunoc?n (morofidsiuuuuaetn 
d 

h ~ a  subrange luu'rl'rl 7) 

{Compute gross pay for a particurar day.} 

ease DayNumber of 

1, 7 : Gross := Hours 1.5 DailyRate; 

2..6 : Gross : = Hours * DailyRate 

.end {case) 
d a  PI d u d ~ y n s n m a u d o u  la' min..max rworrm~A1~9~oim~'r loin min f f ~  max 

(Subrane notation wsing min..max to indicate the ordinal range from min through 

max.) 
w *  nls~illszq~aornlub case (Guarding a case statement) 

t d  1% Standard Pascal iounsdn~d3unsu~uoifliszTd h n a i u k  case di?u 

Gonaiuk if ~doilo~~unis~fim$of mwnim case expression out of range I uhuuo~  

hJsunsun"m~d~'onai& if ~fli.i~Td $onaiukd case 6d6ouIuo~'Iu if ~ n a i u k d  case 
d t 

ornrfi inis ~avlir~uodiuoa DayNumber oi'Iuw"i?u 1 11 7 lviiuufiiudiodnis liar 

flud$onaiusry$ofimwa~n  do DayNumber rrianhd W s ~ k ~ n n i i 1 J d ~ n ~ o ~ a w  

semicolon ~IUM& end {case} 
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POZ 

(,~enbaun,) ~WJM {as=) pua 

asla l(,lenbaun,) ulalu~ : aslaj 

(,1enb3,) ulal!JM f(,1enb3~) ulal!~~ : an11 

41 palsau rBnLLumfiwL ~YMI 6 PLU)L~~~ (sda6 a6~81) uLrrrLFropDoSr Pulu~nnp 3 

Jol3alas as83 nl 6 r~t~yronn~n~popc (or LFunopo y or) 6 r~y~prnnr~uncssn 

nrtrin~l?u~nn n~~nouxpuh:~)pii lqel as83 epi as= PBRLLUO~~~~ 7 

u~p~ laqq asm ngi#lLroLp 4 

6uuls @:a leau u~~p~~~~~~lb~p~n~~~nbpo~ir0~u,~~~a~i~~~n~p1s~o:uii - w L~UIIL~ 

nLp asm rNnLLuofip $LY L Y~YYJP uo#irLunL~lmniiblng~~~Lu luawaldw! 7 

urmuzuii *= ~~RLL~~L~U~L~~LL~=W~AU~~P~ r! palsau rBrrLLua#* 7 3 

(-3 pus 41 paaseN 40 uosuedwo3) 8se3 zlrn 44 pa~ss~ nsglns;pr~u 

(;~aqwnu Aap p!la~u!,) ulel!JM 

(as831 pua 

aleuAl!aa , anoH =: SSOJE) : g'g'p'g'z 

!aleuAl!ea , 9.1 , anoH =: S~OJE) : L'C 

40 ~aqlun~Aea asa3 

uayl (L = > ~aqwn(yAea) pue (1 = < ~aqwn~Aea) j! 

(.Lap le(nq&Iad B JOJ Aed ssaB alndwo3) 



LLuu~?l%h 4.9 Self - Check 

I. ~ J L B U M ' U V O F ~ ? ~ ~ ~ ~  if anaiuk~ case da1d 

case X of 

2 : WriteLn ('Snake Eyes ! ') 
f 

7, 11 : WriteLn ('Winl') 

else 

WriteLn ('Try again.') 

end {case} 
2 

2. o~~Buu~an7 iuk~ case G ~ ~ u ~ n ' ~ u ' a n 7 i u k  if $irlii~u 

if (Grade > = 'A') and (Grade < = 'C') then 

WriteLn ('Passing') 

else if (Grade = 'D') or (Grade = 'F') then 

WriteLn ('No credit') 

else 

WriteLn ('Invalid grade') 

3. $an?iukd nested if Iu$?$D 4.8 ~ ~ I ~ ~ L ~ L I u ~ Y ~ ~ ~ ~ u ~ ~ $ Q ~ ? I u ~ ~  case 

lGM"a01a.l rYlldl16 lpsyaisuiu 

~Ju~Td.iun.iu (Programming) 

1. ~~d~u$8n? iuk i l  case ~ ~ f i u v i u ' o n ? i u ~ i a ~ ~ ~ m ~ i i  NextCh (type Char) 
A ~flui?q~nunIYo~hli~Sunis (+, -. = , 4. >), ~nso~uuiuhn'Ll?nn~ou (comma, 

L a  U 

Semicolon, parenthesis, brace, bracket) IJ~OLRZI~VFI (digit) M ? E I ~  ~QFI?IURJ,~~M 

iuw'ni~~i3an.nQm6au 
! 

'2. a~~u"uu~'on-ai;k nested if d ~ ~ a ~ ~ f i ~ u ~ a n ? i u k ~  case d ~ a % u i d u ~ u u  

TJnw'sluVo (1) 

3. Id'~fli3r?~ (guard) ~ n ~ i u k d  case dta"rmiuluuuu3n~$a (1) 



uayl 0 < X 4! 

{pua - u!Baq 6u!ss!w qy~ J!) 

LpLyneyn,"nnrB nLeuopLp:LrkYaq luawalels u! JoJJa ijnyn~nu~~u~e~u~~ofiy~~ 7% 'P 

LLI urnub. ulal!~~ r~n~t,uefironnanoup 7 uolo~!was y lwi~gn2u~o y u asla LVL~ 

nMopI ~a~adxa : ~~_MR~~~ULLLM@~~ ~LLLIOUJMNBEI n 41 WRLLU@,~~KLLUTIFLI) 'P n Y 

~~YL~BI(LL~@~JP!M UoIoD!uas L~~L~~I~LSIM~OU~LL~ (YSW arud c~~~.n~rneyul~ 'P 

PU~ u!kq  FLU R nr~~r~fir~?@~bn\ n >nm Q%MRE~~uLL~~LNM\~~IP,~~~RL~~L@~~ 4s~ 

rgureinc+mEc:s nn~ytw~yrguurnrrirw 7% 3 7 RnLu pua - u!6aq FLY yss asp4 

egu YSW anJl n~~~~e~~neu:r~r~n~eue,n~en pua :en u!6aq ylnaLoo 
'P 

puluhrs Ip 

n~euefinynu asla oyreleukp\prf:err nn 7% r! 'P r~n~~ue~,~na:crouru~nou P asla LF 

~ynou uo~o~!uas ~UIL~ r! r~rt~~ue~q, asla oku uaql ~LPBL~P~YOLU~OU nw a ~0103 

-!was plpkre! rfvnLu Ln~r~n~~uy~e~c 4! MnLcuenrsaLumu uoloo!was yl.-en 'P 'P 6- my 

n2~y1 r! r$n~~ue,nnln~unouz~pr~n~eue,nron 'P L PL~U~LLU~~J 7 ~UOMI 7 P SUO~OD!W~S 



ad d idai~ouu'onaiuk~ nested iflflwoi~~iuiPon dou!vii~ q Iuam~ inmuim 

I#;LIUUUVIRI U W I J L ~ ~ ~  t i ~ d  ii~n~Iu<a$a 4.8 
w s i d  d d  dsi w niur~ouluuinniiwu~iso~luoioriluo'r~ m ianir~uan'uIM"1idohnu~o 

diiYnuindTn iilujunuum 

hlsndil%i nnu!wiaoi Pascal cud else ari~rgan'u if ~J&\J$  Bdo~ln6 

6i!Js:i~ inoio!6d~~!dniniinri luvmtdo~~or!dijhiinw ~ i m n u & w i r f  

~idorxiwwiawwiYwB (outcome) 

~u~anaiuitd case &t&.douldl case selector aR: labels i~u$o~a&,n i%~ 
o. d &fluW (ordinal type) i~fio(mh!6iifi iqu Integer, Char M$EI Boolean iid!dli Real 

H% String 

ldsnbi!%i ~iLIni3%od61 i%~ &gud &a $?&I ~io~(~.$[Aiawi:: Iu Turbo 

Pascal) oiol#~au case labels r~ir6oioebijdiIn d ~ d n n ~ l u  case label ~ i n n i i ~ &  

case label 

Iw!# else clause i6o~uw"$onaiurffou (warning message) 6ininlriiiuwn 

selector l~i5h!~n$un onisln? YQJ case labels Iu stsndard Pascal d oun& 

iilubdaOsanimnd~fiisrid case di?u$onaiu& if a ~ i i ~ u o ~ ' ~ ~ o n a i ~ i t ~  case $ 3 ~  end 

{case} unrlJdniSud begin 

~ Y D I ~ ~ ~ ~ ? A ~ I J I H J Y o J  Pascal (Summary of New Pascal Constructs) 

Construct I Effect 

Compond Statement 

begin {group} 

Write ('Enter X > '); 

ReadLn {X); 

, Positive := Abs (X); 

Root := Sqrt (Positive) 

end {group} 
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Construct Effect 

Case Statement 

Case NextCh of U R ~ ~ W R M ~ ~ ~ ' ~ ~ ? I U V ~ ~ ( ~ ' I $ O ~ ~ ~ U  

'A'. 'a' : WriteLn ('Excellent'); ~ % O ~ ~ U ~ I Y € I J  NextChar (type Char) 

'B' ,'b' : WriteLn ('Good'); fi NextChar 'Dl 'dol IF', 'f 

'C', 'c' : WriteLn ('0.K'): ~ n ~ n w o ~ ~ u $ u w m ~ n d f i  

ID', 'dUl 'PI 'f : (probation) 67 NextChar ~ ~ G ? % S ~ U ~ I S  
begin uod  case labels o t ~ ~ m d ~ ~ $ a n a i a  

Write ('Poor, student'); Bad value 

WritLn ('on probation') 

end 

eke 

WriteLn ('Bad value') 

end {case} 

rrililanr;im Quick - Check 
C .......................................... I. hna iuk  if MUI~J~J $ana iu~dna~qah~% 

........................................................................................................................................ 
2. hna iu  kdxnou (Compound statement) M ~ I ~ ~ J Q E ~ S  

L: 
3. VIOCI~IU k case ~ o ~ l n ~ ~ ~ n ~ ~ l u i l ~ ~ ~ w u u ' o n a ~ u k ~ o ~ l ~  

4. Jilluu'o"?lukd u i d d l d d  $dhLMR? (fail) h. f l I3 implement Pascal U l d  
0 C  d 

~ a o f h  u d ~ r j h ~ ~ n 7 ~ ~ ~ u n o s a ~  RUUR~I I UR:: J ~?luii?~~d~ni(m Integer 

if (I > 0) and (J div I = 0) then 

WriteLn ('I is a factor of J') 

5. Ka61~i(uni~svUuWuMd < > t r l u i u i i ~ o t l ~  

6. ~ i d i r i c w n i s o r ~ ~ 6 d n i ~ ~ g i r i o ~ ~ ~ ~ m  (highest precedonce) o d ~ o n d o n j  
Jd d 

(17kCuni~ rnaad~n i~r i i r ioud id~m 



{asea} pua 

OIZ 

!Z =: SJU!Od : ,3, 

:E =: SJU!Od : ,a, 
!P =: SJU!Od : ,vl 

40 apeJ9 ase3 

,q, ni~uq~pg ape~g opq ',a, n_~~ur~p? ape~9 @$I ,I, nu a 

L~IL~F ape43 e pr ~r~yr~nr~n~~uofio y IMPUN~IUB quuun U~~LOI .OL 
" 'P " 

00-oz = : aaj 

uaq~ SE < paads 4! asla 

00.0~ = : aaj 

UaWJ OS < paads 4! asla 

00'0g =: aaj 

ualf SL < paads 4! 

00.09 =: aaj 

uaq1 SL < paads 4! asla 

00.0~ =: aaj 

UaqJ 09 < paads 41 asla 

00.0~ =: aaj 

uaq~sc < paads 4! 

rguBu\~b O~LLLU~~~ orp~euh 4! PNRLLUO* '10 SL ni~y~yg 
paads opq prLpr5 ~h:s?iq 4! r~rc~~uop~y ,aaj F\mutyrbLgLmro -6 

7 

(I!} Pus 

X =I: A 

asla 

! 0'9Z - X =: A 



If ('A' < = Grade) and (Grade < = ID') then 

Write ('Passed, points eained = ', Points) 

else 

WriteLn ('No points earned') 

1  1. o ~ a t u i s n a i u u m n r i i t ~ ' ~ i i ~ u ' a n a i u ~ ~  nested if n i~~is i jo tuu 'anaiu 

&J if niruaiiio ~ IM%LL(~RL~W 

a~uanci i~nr i iuuo~ x rim'~~$uiiuuoc x itti5~1 1 

if X  > = 1 then 

x : = x + 1  

else if X  > = 0  then 

x : = x + 2  

if X  > = 1 then 

X:= x  + 1 ; 

if X > = 0  then 

, x : = x + 2  

~hn711~nun9~ (Review Questions) 

1. ~ J ~ ~ I ~ ~ I ~ I ~ ~ % ~ ~ ~ ~ I ~ & ~ ~ ~ J ~ ~ J ~ ~ ~ M ~ J L ~ ~  L:ol~~~diL.~~n13 

and ~d30 or 

a@ - 
3. ~ I ~ ~ ~ ~ z u w R L L u u ~ R ~ ~ R ~  (short - circuit Boolean evaluation) !oo:l3 

d i la$~ldna3~i~i ' l .a '  
dY 

4. oJmiumu (trace) (~?UU~JIIJ~LL~~~GIJ~IJ~ L L R L L R R J ~ ~ ~ ~ U ~ I ~ ~ ~ U ~ ~ J I U  

anlnargn~enfiidiua~u'a;ndlai~a 27.34 

\ WriteLn ('Enter a temperature > I); 

ReadLn (Temp); 

If Temp > 32.0 then 

NotFreezing 

else 

Icc Forming 
d dY 

5. odrduuu'bnaiah nested if L ~ ~ ~ ~ ~ L L E P R J W  ~iianaia"1l~n3c6~1ni3flnwiua~ 
d d' rir1~iaua~uua~~udiuau~ua~ni~b6jib"ruu~1.bb3~~"3~ : 0  - None. 1  0 i iJ  5 5 Elemen- 



qwp 'pep 'uapeap '~ea~p 'pewq '~ead 

rauubnplopulub~y nrLyrLnyfi$nfinuLeMLunMiiunlrLy .L 
" R * R 

a 

ase:, rHbsroLeuop,alaul pt.1 4 O~LUL~L~ '9 
7 

nunpla " y (elep poq) ut(uiio$ Lprwiiopr no a6Qllo3 

p w Z 1 LFUULrt 'loocl:,~ 46!~ - (;rp 71 C 6 '10043s alPP!YV - (;r, 8 PM (;rp 9 '10043s he1 



Tm.r~~i~tBu~Tdsunsu (Programming Projects) 
d d 

1. o~~!eunrruauciumu~n a i a @ a ~ n a u  (circle) RLY(R~UO??H (Square) 
U U 

uaemuwd uu (triangle) o i n ~ ~ ~ ~ ~ u ~ d s ~ n u d i u a o n u s v i f c n i  $ c o i o ~ i l u  C, s 
d d M:QT Tunz6uo~$u~~nusC(~6nn~~~aaia3d~i fcJd duaen~u. ~mnuuoy?~  1.4% 

mu~wiuu 
U w 

2. o~~~uuldsunsudiu~idRh ~ n ~ ~ ~ a ~ ~ ~ ~ n u f i u e ~ < u ~ i ~ m a ~ n l l m i n  
Y O ,  

Jouldviuin ~~ncfiu.jKu<u~iuwa~nusoinuin\dvi~au 

3. oe~iiuuldsi~nsu diu viuiu~auGoePsuu naiu~uoeGncfiuu L L A L ~ I U ~ U  

U d  & un~nui$cncnt~duu oinuufiuw' un~n~o i6ynama1G~Gu nuiurn~Go~fiuu 
u  dYda u  d'd L: naiu~uneGoc~uu 4iuau~nionu'luGoe diuau~ninniic uncu'onaiuu~naiiau 

~ ? u u ~ ~ u v ~ o \ d u k f i u n n f = : u a u . j i u ~ ~ ~ ~ ~ n e  w~~iadoe $14 hadri o u u n 5 n ~ o i 6 ~ n  

Room Capacity Enrollment Empty seats Filled / not Filled 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
U U  d d . u~acwaud~rkruuaaun~~~ai6yn ~ n ~ a ~ r n e n g n P c  na~ouhhunsuhu 

floc~?uudnldWd 

Room Capacity Enrollment 

31 7 100 90 

4. oc~iiuuld3~~nru iiuaruniGig (state tax) ~ c w t i n c i u o c ' o c d i ~ ~ ~ ~ u  

f ivun<~d' izLf iuni~ 4% uoanul6qnE (net income) nirdiuatunul6qninRoi 

$500 auoonoinnul6sau (gross income) uocwrinciuudacnu h ~ s ~ m s u d i u  

~ ~ ~ 6 ~ ~ ~ i ~ ~ ~ ~ ~ n ~ i ~ L L ~ = : ~ i ~ . j ~ 6 ~ n ~ ~ ~ d f i ~ ~ ~ ~ ~ ~ ~ d ~  oiniu diuaru n i M e  

cad' 
'SEND CHECK' or ' REFUND' ~ ~ ~ ~ ~ 0 ~ ~ ~ d i ~ 0 ~ ~ ? 1 ~ ~ L ~ n d 1 ~ ~ l L ~ W ( i i  

uan M?O 6 i ~ u  
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~nu~unronrorurrr(rl w .'B a y yrg oop o~p~nnn n orpoky r~~ugnpqr yrs oor n~yr~n 

J?RLULJ ulg nii uo Luru n v RL~LUZL gLLugoEnerrbu1E (JWA d~01) rLrugnEngi 

966 r ~~tzu~i n; 99~ ngiug 966 r nu~~n? ro ~?n: 'n; ssc nniug €66 r nu~~w n 

LE FYI; r fietug pear nuLrun pn; ~_LIPLPOL. ~lhfigsiio~ nji~~~unn~y~~ P 
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