
r A I. tdalrkinilnwnnuoq~~~ul'11n7~~100n 

2. ~dol~i~ni lnw~~uirt~r i~~ufid~~l '~~~~fi t : i jw~sb'n~~bt~tnlbi  

3. ~ d ~ l i n i l n r n n t ~ u ~ ~ ~ ~ ~ ~ ~ 8 u ( b o o 1 )  
Jd A A A 

4. L ~ ~ ~ J ~ J ~ ~ ~ ~ ~ A I U ~ T O U M ~ ~ ~ ~ H ~ O ~ ] ~ L L ~ T U Y ~ ~ L ~ ~ ~ ~ ' I ~ U ~ ~ = : ~ ~ ~ ~ U ~ B L ~ ~ ~ U ~ I I ~ B ~  

q%lbi (if statement with a dependent statement) 
* 

Jd A 
5. ~ d ~ ~ r l r i n i l n ~ ~ ~ u ~ t ~ ~ ~ ~ ~ ~ i ~ ~ r ] t ~ L n t ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ t : n ~ ~ ~ y ' b a ~ ~ u d ~  

niq~#anufliuni.lr!bi (if statement with two alternatives) 
444 

6. L ~ ~ I W ~ ~ ~ ~ ~ ~ ~ ~ L L K Z ' P I ~ ~ ~ H ~ ~ ~ ~ ~ L ~ ~ N M N L ~ O U ~ I I U ~ ~ ~ : M ~ ~  L o b f I f l ~ f i 7 ~ ~ 7 4 ~ b i  

(Multiple-Alternative Decisiori $ 

7. ~ ~ a l S ; r h i l n a ~ ~ ~ u ~ t a ~ ~ ~ i l ~ w ~ ~ ~ t d ~ u n t n ] ~ ~ n ~ t l # ~ ~ d ~  if ua:d-16 switch W 



666 = lau!lues z~ii 666 = wnu ,u, = pealouow 0.666- = wallu!lu s- 1 = wal! ' 

L = n pzor = JaModxew CZOI = lemod S- = x y\unaLp,y Lc~pn~c~tp~un\a\nor 

cpruuii z.p ur~s~lrnrin JOI~J~~O 4!lenba z~ii leuo!lelaJ cururn 1.p UDLCLU 
t C r 



n15l4d 4.1 relational and EquqiQ Operators 

Operator Meaning Type 

< less than 

> greater than 

<= less than or equal to ' 

>= greater than or equal to relational 

-- -- equal to Equality 

! = not equal to Equality 

Operator Condition Value 

<= x <= 0 true 

power < maxPower 

> item > minltem t r ~ e  

-- -- momOrDad == 'm' true 

I = num != sentinel false 

44 4 hnrornwt lu lan i~mnnu 'n i~~r f& l~~~u~u inn i i  1 SWP& il logical operator CI 
'L#dliuhmnqaeun'i 3 f i 9 n t t ~ ~ h u d  &&(and) ,I1 (or) , ! (not) fi~dufi9ilo$iqdtl1dd 

(salary < minsalary) 1)  (dependents r 5 )  

I a u f i n o ~ ~ i n i ~ m r r n  11 (or) q t l f l u ~ ~ ~ ~ ~ i n n ~ ~ ~ ~ u u  L~UULV~I~~IJ true fiiGwqflnGw~6 
A udqr%ha~iiwqrflii~viin'u true Kqmintn 4.3 



(temerature > 90.0 ) && (humidlty > 0.90) 

diafuli~nrzdini~mrrn && srlrXwrkvr6~1nn~t~fiu1~~~uu~vi~n'u true fi+~i~am!hqu% 
J h i ~ d ~ f i  true ~ 4 7 3 ~  64~11014~1 4.4 

Operand 1 Operand2 Operand1 1) Operand2 

true true true 

true false true 

false true true 

false false false 

true true true 

tnle false false 

false true false 

false false false 

Operand ! Operand 

true false 

false true 
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:: & a  niw c++ u u u ~ i ~ u n ~ i u d i ~ ~ ~ u n i ~ i ~ i u ~ ~ r ~ ~ ~ d ~ u ~ u  ~ q m i n d  4.6 

m i n 4  4.6 Operator Precedence 

Operator, Precedence Description 

! , + , -  Highest I Logical not , unary plus, unary minus 

Multiplication, division , modulus 

+ ,  - I Addition , subtraction 

< ,<= ,>= ,>  I Relational inequality 

== , I= Equal ,not equal 

&& Logical and 

11 Logical or 
- - Lowest Assignment 

flag = fake ; 

1. ! flag I1 I false Is true 

2. x + y / z < =  3.5 I1 5,O <+ 3.5 is hlse 

3. ! flag 11. (y + z >= x - z) 11 true {I true is true 

4. ! (flag 11 ( y + z >= x - z) N I (false 11 true) is true 



! flag 1 1  ( y + z >= x - z ) flag Y z x 

4.0 2.0 3.0 

I flag 1 )  (y + z >= x -z )  

6.0 3&z4Q 

true 6.0 >= l.Q 

Q true U 
true 

true 

r 

min max 

~ m s ~ ~ i a i u i ~ a a ~ i ~ ~ ~ ~ m ~ t n b d ~ ~ ~ ~ i v ~ u m ~ ? ~ a ~ u ~ i i u ~ ~ m ' ? ~ ~ d t  x i i$h ie$d?.r  

r z r i i c  min U R ~  max 1 ~ u I f m ' ~ n t t d i  && 644 (min <= x) && (x <= max) 

i~q~tmi~dho~d?! 

o*i~ti~atnitmi?qfi~u~ii21~;1m'?~bdt X ~ I Q ~ I U ~ ? ~ P P ~ ~ Q ~ F I ~ ' ; I ~ ~ W ? Q I ~ ~ ~ ~ = : ~ ~ K ? ~ ~ = : ~ I  

&& b i I h a t i z h q  ~ l ~ I & f ~ d a ~ d ? . ~ ~ f f ~ ? n ' ~  ~ ~ o i a i ~ i t a m t ? ~ a ~ u ~ r n ~ ~ f m ' ~ n t = : M ' i  11 LLMU 54; 

(Z > X) 11 ( (X > y) d4d i~0~0~q6qz8d i~v i i n ' u  true f i i ~ a q ~ ~ i l ~ ~ ? ~ f i i n i ~ ~ f i u u ~ ~ u u 8 P i i  
4 bil6u true ~ ~ ~ . ~ d l ~ r n d l ~ ~ ; l l ~ l l d ' ~  

~ u n i t a ~ i a ~ w ~ ~ i ~ m t t n b i ~ ; ~ t z u ' h t z ~ ~ ~ ~ m i i u ~ h ~ ~ i h d ~ i ~ ~ ~ m ~ u ~ ~  6&hadiqd 4.2 
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n'?edqud 4.2 uanuiiwq6vin7t nnndh 

x && y > z I/ invalid logical expression 

Y U mmud 4.8 R Y ? s d ~ u n ~ ~ ~ ~ ~ ~ u ~ n " a u  ~1aenw~uat:i~~aqa 

Expression Value 

IXI <= 'A' 

'3' > '4' 

true 

false 

('A' <= ch) && (ch <= 'Z') We if ch contains an uppercase.letter;otherwise 

false 

false (X <= A) 

"actsn > "aces' true (t > e) 

"ace" != "acesw tnre(strirrg are different) 
6 

"ace" < "aces" true 



variable = expression ; 

L ~ U  same = true ; 

same = (x == y) ; !huh? same q~$Pii~riiKY trye 81 x UUB= y $di~r i i f i  

inRange = (n > -10 ) && ( n < 10) ; Amec inRange q:$ff7~Y/ifiu true 61din~c 

Kqud, n $f f io~ t r~ . i i e  -I 0 unr 10 
\ 
isLetter = ( ('A' <= ch) && (ch <= 'Z')) 1) (('a' <= ch ) && (ch <= 'z')) ; 

dinoc isletter q z ~ i i ~ Y i i f u  true (ilffine~Kqiludt ch ~ Z I u K ~ B j l w n i r n d ~ n q ~ ~ ~  

even = ( n  % 2 == 0); 

rilnee even qzijriidifiu true 67 n nfluunliuqu~liud ~dojqin uniiuqu~8u[rrd 

gndiqLdoaithu 2 ~ ~ l i ~ q z ~ u t o u a ~ n n i ~ ~ i ~ ~ v i i n ' u  o ~auo 

d ~ u h m i t ~ ~ a ~ c a n n a c A 3 m ~ m  boo1 ~u~r~~an~wnoonuirdueti~~~n ku0 i r i i  

ne.lrfiud~Sm boo1 ~du true qzuam~wneenuinic~en~~iSii~ri~n'~ 1 ~ ~ d h i d 7 ~ C l u  

false qr~~a40mc~~sonuiu'pli~viifi~ o 

flag = false ; 

cout << " The value of flag is " << flag ; 



- if statement with a dependent statement 

- if statement with two alternatives 

- Multiple-Alternative Decision 

if Statement with Dependent statement 

~(luri~&dilni. j~~~nIuni~ii . j~u 2 nq~r~~rntziislirrriik.jd~d~u1n~i3~ true di$u 

If Statement with Dependent Statement 

3.d w b b ~ ~ :  if (condition) 

statement, ; 

Kami7.s: if ( x != o 

product = product * x ; 
'4 

fia7NMN7f!l : scnoc~h statement, we condition dhi~n'ifu true 

~unrddu~~t. i lul~i i  6ik.j 

1 

g ~ ~ d  4.2 ~(lm.j&.j?u (flowchart) ~ ~ ~ ( 1 ~ & # u ~ ~ u n i d ~ z u 9 a ~ l f i ~ e . j r i i c i . ~  if ~ n z i u n e u  

&udaEfuuh9uaiu~fl(diarnond-shaped box) u~uni tk8~1q(decis ion) clana.jnif 

k 3 u l ~ ~ z l i l r m & ~ f l b i  2 nitih true H%I false rn'& 



J ~ d n  4.2 if statement with a dependent statement 

l u n o d ~ n i ~ ~ ~ a n ~ a ~ n ~ ~ d ~ y " m ~ i u ~ u i l n i o $ i ~ i u ~ ~ i ~ ~ i i k ; ~ ( ~ o m ~ o n  statements) 

k a 8 u u r i i ~ a d i ~ ~ i u ~ d i ~ d a ~ t t u i ~  { } ~ 4 d  

if (popToday > popyesterday) 

{ 

growth = popToday - popyesterday ; 

growthPct = 100.0 growth / popyesterday ; 

cout << "'The growth percentage is ' , growthPct ; 

if Statement with Two Altern-atives 

~fli3uriik~ilnir~3an1unit~i~iu 2 n i ~  ~ f i ~ f i i m o ~ q f i ~ ~ h u l ~ ~ f l v  true q r~ i i i i k~n iq  

if (gross > 100.00 ) 

net = gross - tax ; 

else 

net = gross ; 
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if Statement with Two Alternatives 

I zI] LLUU: if (condition) 

statement , ; 
else 

statement , ; 

cout << 'Positive" << endl ; 

else 

cout <, "Negative" << endl ; 

1 
BaI8.lfrlU7U : ~=nsci?i statement, Lua condition j j d i ~ $ i f k  true 

~ ~ a z n r c i i  statement, L&I condition d i6~  false 
. 



' J m u  n t ~ d ~ ~ i a r n ~ t ~ i i a n i i n ~ ~ d ~ y " m ~ ~ u r r a ~ u ~ i ~ k . j  ha~~uun~u~~kndgumn~sn~u lh  
d 

LRMPWUlU { ) fii: 

if (transactionType == 'c') 

{ 

tout << "Check for $" << transactionAmount << endl ; 

balance = balance - transactionAmount ; 

1 

else 

tout << "Deposit of $" << transactionAmount << endl ; 

balance = balance + transactionAmount ; 
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11 d 
(MAX-NO-DU ES) . I~~~~~IU~C(~~~V~BIYI~~~WQYCY CA(MAX~NO~OVERTI ME) Mt: 

DATA REQUIREMENTS 

Problem Constant 

MKNO-DUES = 2500.00 // maximum earning without paying union dues 

DUES = 50.00 // union dues to be paid 

MNNO-OVERTIME = 40.0 // maximum hours without overtime pay 

OVERTIME-RATE = 1.5 // time and a half for overtime 

Problem Input 

float hours I/ hours work 

float rate I/ hourly rate 

Problem Output 

float gross I/ gross pay 

float net /I net pay 

I Find gmss and net pay I 

MAX-NO-DUES 

DUES, 

MAX-NO-OVERTIME 

OVERTIMERATE r 
+ houm. 

hours rate, I 
rate MAXJ-40-OVERTIME, I OvERTIME-RATE 4 

MAX-NO-DUES. 

f gross- ' 
gross 

I 
f I 

gro9s. 

net 

* 
1 

Print user 

ni , r , 

Enter Compute 

Instructios 

Compute 

data gross pay 

Print 

net pay result 



1 

INITIAL ALGORITHM 

Input Arguments 

float hours N number of hours worked 

float rate 

C" Y r~iriui~arhtvxlnau~uu~l~d lu?k!ri 3 rl4niuhufulurLri instructuser , 

computeGross rra:: computeNet ~pl~~r l&n~f lp l f l f l4n 'gu~~n 

dd" instructuser ~f lu~~~~urnu~m~dfz f i . ~n 'Lw"or r~m~~ i f f iu~n~~~r i~~~ iu  udalli( 

l#noiu?ltniwoauaacCd~~~n~u4i~i~::l0~~a::~Im"a~~au~ar;la~::l~ f i a r ; l ~ ~ d a ~ ~ ~ l X r r r i  
Y 

P ; I ~ # ~ I ~ ~ # L ~ I ~ I M ~ ~ ~ ~ ~  ~4fia.iilflu global constants ~ IMQ~~LUU~~ . I~~U%~ILJSQ~~  

iiqraum?plldtlfiurifl.~6qu ~~az~riiiniod.ruadwS"Lm~n~uui &?u 

Input Arguments (none) 

Function Return Value (none - a void function) 

Function Return Value 

float gross 
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FORMULA 

Gross pay = Hours worked * Hourly pqy 

l u n ~ t i ~ u a r u ~ u ~ $ ~ ~ ~ n i d a u ' t ~ ~ ~ ~ ~ ~ u l r i i M " l d i ~ ~ B . ~ ~ ~ ~ ~ ~ n ~ ~ r n ~ a ~ ~ a u " o ~ i ~ ~ d a ~  

&lurrtn7od7.r7u lunori;~?u 40 ~alu.r&aiatiin~od~u~d~uudrno7~747~lv1i ~ ~ h 4 ~ 5 n 7 o  

f i ~ c r u ~ 1 ~ ~ ~ d o 1 ~ 1 i ~ ~ a 1 . a ~ ~ n 7 o ~ 7 . ~ ~ l d n 1 ~ ~ ~ f l ~ n ' ~ ~ m ' ~ d  

Local Data for cornputeGross 

float gross , I/ gross pay 

float regularpay // pay for first 40 hours of work 

float overtimepay N pay for hours in excess of 40 

Algorithm for computeGross 

If the hour worked excedds 40.0 (max hours before overtime) 

Compute regularpay 

Compute overtimepay 

Add regularpay to overtimePay to et ross 

else 

Compute ross as hour * rate 

cornputeNet ~flufl~fi%ul~n~o~7nalbiq~1Z~E3~q7nCnn7~ &i7dubtno7u 

o~ulbihaumLisriau ~ o ~ ~ z r i ~ ~ ~ u l b i ~ ~ w u ~ u 7 c ~ u u  c ~ u ~ n ' u ~ ~ u ~ b i X ~ ~ r n ~ l i m " ' i ] ~ c ~ u n i ~  
d Y Y  " 4  a ; r ~ i u ~ ~ o ? ~ m o ~ z f i ~ ~ ~ ~ a a n u ~ ~ f l ~ r F ~ ~ u u l ~ ~ ~ ~  

Input Arguments 

float gross // gross pay 

Function return Value 

float net // net pay 



FORMULA 

net pay = gross pay - deductions 

niriiinuluClldu41r~u~a~~ni0d~ni~Ka~~d0ni~lm(10~ variable) ~da\q 

Local Data for computeNet 

float net 

Algorithm for computeNet 

if the gross pay is larger than 100.00 

Deduct the dues of 50.00 from gross pay 

elr 3 

Deduct no dues 

// File: payrollFunctions.cpp 

// Computes and displays gross pay and net pay given an hourly 

// rate and number of hours worked. Deducts union dues of 50.00 

// if gross salary excessed 2500.00; otherwise, deducts no dues 

#include <iostrearn> 

using namespace std; 

// Function used 

void instructuser () ; 
1 

float computeGross (float , float) ; 

float computeNet (float) ; 



1 

const float MAX-NO-DUES = 2500.08 ; // max earning before dues 

const float DUES = 50.00 ; // dues amount 

const float MAX-NO-OVERTIME = 40.00 ; // max hours before overtime 

const float OVERTIME-RATE = 1.5 ; // overtime rate 

int main ( )' 

float hours ; I/ input : hours worked 

float rate ; //.input : hourly pay rate 

float gross ; // output : gross pay 

float net ; // output : net pay 

// Display user instructions 

// Enter hours and rate 

cout << "Hours worked : " ; 

cin >> hours ; 

cout << " Hourly rate : " ; 

cin >> rate ; 

// Compute gross salary 

gross = computeGross~(hours , rate); 

// Compute net salary 

net = computeNet (gross) ; 

// Print gross and net 

cout << "Gross salary is " << gross << endl ; I 



cout << " Net salary is " <, net << endl ; 

return 0; 

/I Displays user instructions . 

void instructuser ( ) 

I 
cout << " This program computes gross and net salary. " << endl ; 

cout << " A dues amount of " << DUES << " is deducted for " <, endl; 

cout << "an emplayee who raens more than " << MAX-NO-DUES << endl <<endl; 

cout << " Overtime is paid at the rate o f "  << OVERTIME-RATE << endl; 

cout << "times the regular rate for hours worked over " 

<.: MAX-NO-OVERTIME << endl << endl ; 

cout << "Enter hours worked and hourly rate " << endl ; 

cout << "pn separate lines after the prompts. " << endl ; 

cout << "Press <return> after typing each number. " << endl << endl; 

) 11 end instructuser 

11 Find the gross pay 

float computeGross ( float hours , 

float rate) 

I/ Loc'al data 

11 IN : number of houbworked 

11 IN : hourlypay rate 

float gross ; 11 RESULT : gross pay 

float regularpay ; / I  pay for first 40 hours 

float overtimepay ; 11 pay for hours in exvess of 40 



N Compute gross pay. 

if (hours > MAX-NO-OVERTIME) . I 

I 
regularpay = MA>CNO-OVERTIME * rate ; 

overtimepay = (hours - MAX-NO-OVERTIME) * OVERTIME-RATE * rate ; 

gross = regularpay + overtimePay ; 

else 

gross = hours * rate ; 

return gross ; 

} /I end computeGross 

/I Find the net pay 

float computeNet (float gross) I/ IN: gross salary 

// Local data 

float net ; 

. . i l l  

I/ RESULT : net pay 

N Compute net pay 

if (gross > MAX-NO-DUES) 

net = gross - DUES ; 

else 

net = gross ; 

/I deduct dues amount 

N no deductions 

return net 

// end computeNet 
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nw~maau ~ s l u f l a u ~ ~ ~ n d i i ~ f l d o c ~ n t u ~ n n 1 4 f l ~ ~ ~ n ~ n 7 ~ b ~ ~ n  ~udilnnn~rflou 

iiu~uhhriiriud7/fu 50 unz6ndnnrii4~rria~~9ur~vl~flu 15'0 UIM 

This program computes gross and net salary. 

A dues amount of 50.00 is deducted for 

an employee who earns more than 2500.00 

Overtime is paid at the rate of 1.5 

times the regular rate on hours worked over 40 
I 

Enter hours worked and hourly rate 

on separate lines after the prompts. 
I 

Press <return> after typing each number. 

Hours worked : 

Hourly rate : 11501 
Gross salary is 9000.00 

Net salary is 8950.00 

Multiple-Alternative Decisions 

if (x>O) 

numPos = numPos +1 ; 

else 

if ( x?O) 

numNeg = numNeg + 1 ; 

else 

numZero.= numZero + 1 ; 



2 d ~ ~ n l l ~ o r i ~ t h a b i u h ~ f l ~ ~ d ~ r l t u n ~ ~ ~ ~ ~ 1 ~ ~ ~ u l ~ n ~ ~ ~ ~ l u ~ ~ k ~ ~ d ~ ~ d ~ n ~ t ~ ~ l o ~ ~  

~~u~zaun~t~m~atr(%^mlilm~un7ti7~7~~yui~u~~d~~~l7nu7nld~t7ui else Kqbu~ f lu  

aoqdoularaq it In n ~ t u f l a ~ ~ ~ 4 a n d ~ z ~ c # i l ~ v 1 ~ 1 ~ ~ l I . a '  dlkq if lun~tmt~~rou~flui7m'~ 

~lilud~znouBquri7b it Bq 3 ilk4 k$ 

/I Less efficient sequence of if statement 

if ( x>O) 

Multiple-Alternative Decision Form 

~d LLUU: if (condition ,) 
91 

statement, ; ' 

else if (condition ,) 

statement, ; 

..... 
else if (condition ,) 

I statement, ; 



else if ('x<O ) 

numNeg = numNeg + 1 ; 

else \ 

numZero = numZero + 1; 
' 4. n~r~lw~u~:m~1qaaudau\aL~tn~au Oiiiri7~flu true 1:ri7.j7um7ui7knn7uum 

w:hudau\vdLrrlaldi7i7k.jfim\d v7iini7hk if i0u1 ilk ~~rihimn~aaudouh 

t ~ & q i i r i 7 r ~ u  false ~:rnt~~aaudou\~1ui7n"~fi~1u740fi1~~~ true qmni7m7ui7kd 

~ ~ u w u d h i ~ d ~ z m o ~ ~ a a u  i~kuIui7fiufi~1u7 4unizi.jt.j else qn~7uq:~flui7k$ 

~~fi.j7ulin:su\a~~u false qndau\a 

// Displays the letter grade corresponding to an exam 

// score assuming a normal scale. 



void displayGrade (int score) 

{ 

if (score >= 90 ) 

cout << "Grade is A " << endl ; 

else if (score >= 80 ) 

cout << "Grade is B " << endl ; 

else if (score >= 70 ) 

cout << "Grade is C" <c end! ; 

else if (score >= 60 ) 

cout << "Grade is D " <c endl ; 

else 

cout << "Grade is F " <c endl ; 

1 
nithnI1~3ju~urld~t)iua::uu~br~~$I~~d~~fi~u~du displayGrade(75) ; h u d i  75 

tflun'l~cl~rr~t~uudd4'1$Iuri~~~~d~ score kufl4fiQ1.1 C / i u n f ~ ~ ~ u n ~ t m ~ q ~ ~ ~ ~ f l u d i k ~  

qunttrij~u dau~'d#~di~~u true duh score >= 70 ~I~~~I?~I.IIWZ~~CIUIJ 'Grade is 

C" aenni;1qaniw ~~~::quni~i;liua~s#ufi~u 

Range Salary Base Tax Percentage of Express 

1 0.00 8 4  14,999.99 , 0.00 15 



11 Compute the tax due b a ~ e d  on a tax table 

float cornputeTax (float salary) 

I 
if (salary < 0.00 ) 

tax = -1 ; 

else if (salary < 15000.00) /I first range 

tax = 0.1 5 * salary ; 

else if (salary < 30000.00) 11 second range 

tax = (salary - 15000.00) 0.16 + 2250.00 ; 

else if (salary < 50000.00) 11 third range 

tax = (salary - 30000.00 ) 0.18 + 4650 .OO ; 

else if (salary < 80000.00) 11 fourth range 

tax = (salary - 50000.00) * 0.20 + 8250.00 ; 

else if (salary <=I 50000.00) I/ fifth range 

tax = (salary - 80000.00) * 0.25 + 14250.00 ; 

else 

tax = -1 ; 

return tax ; 

1 

Tax = cornputeTax(20000.00 ) ; 
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llpua >> (om' euo)~aB~el>> :q, >> ow >> ,, pue,>> QUO >> ,, 40 ~a6~el aq$,, >> $no:, 

: lpuo >> $no:, 

: om << auo << up 

:Ipua >> ( o L ' s)~aB~el>> ,, s! 0 pue 5 40 ~a6~e( aql,, >> $no:, 

! om1 auo alqnop 

1 

()U!EuJ $U! 



double larger(double x , double y ) 

if (x>= y ) 

return x ; 

else 

return y ; 

1 

double compareThree(double x , double y , double z) 

{ 

return larger( x, larger (y , z)) ; 

The larger of 5 and 10 is 10 

Enter two numbers : 25 73 

The larger of 25 and 73 is 73 

The largest of 23 ,34 ,  and 12 is 34 

n i o ~ i c i u a o ~ ~ ~ u n ~ r r ~ n i ~ ~ ~ n ~ ~ f i ~ u n i ~ l u J ~ f i ~ u  f m o n i ~ l u ~ ~ r F ~ u  

cornparethree ~nlti)Unl~$Pn'~u larger 2 A ~ P n l f $ l P i M ~ n f Z $ l ~ P ~ ~ ~ n " ~ U n 1 ~ 9 Q L ~ Y  

luqmriou r d o ~ n i t ~ t d i u d i n n ' ~ ~ i ~ ~ n n i ~ $ i ~ i u  ~~Sn~oGunl#q~n'qu larger ~unkn" 2 

i 

rXlfifu larger ~2lu~~f i~uluni tr&u~f i~udid~ind~m'11~~~a~ 2 41wulmq dqnliu 
* J 

uiujqn$unl# kriuuro!nitknl# compareThree(23. 34 , 12 ) nif i iqiuqzihnl4 

larger (34 , 12 ) d ~ o  ~ ~ u ~ t r 6 u 1 u q ~ d ~ u ~ ~ ~ ~ ~ n i ~ ~ i ~ ~ u ~ z f n u d ~ c i i u d i  34 r n k q n h n  



d i v ~ ~ u d i a d i a h r ~ n i ~ w $ i a ~ a n ' ~ u d ~  order ~~clvii~~i%~unirriimm 2 iiu?ubq ui  
" l o  r l l :  mmrou~dabsrciln'u ~ f lun is~~~a~"Mn~rn i~ i~~m~mni~~u~~n . j~ f lu  input UR:: output 

11 File: sort3Numbers.cpp 
I 

11 reads three numbers and sorts them in ascending order 

#include <iostream> 

using namespace s'td; 

11 Functions used 

11 Sorts a pair of numbers 

void order(float& , float&) ; I/ INOUT - number to sort 

int main () 

float numl ,num2 , num3 ; / I  user input - numbers to sort 

I /  Read 3 numbers 

cout << "Enter 3 numbers to sort: " ; 

cin >> numl >> num2 >> num3 ; 

11 Sort them. 



// order data in numl & num2 

I/ order data in nurnl & num3 

// order data in num2 & num3 

// Display results. 

cout << "The three numbers in order are: " << endl ; 

cout << numl << " " << num2 << " " << num3 <.: endl ; 

return 0 ; 

1 

// Sorts a pair of numbers represented by x and y 

// Pre: x and y are assigned values. 

// Post: x is the smaller of the pair and y is the larger. 
I 

void order(float& x , float& y) // IIVOUT - numbers to sort 

// Local data 

float temp ; 

// Compare x and y , exchange values if not ih order. 

if (x > y) 
I 

I // exchange the values in x and y 

teinp = x; 

x = y ;  

// store old x in temp 

// store old y in x 



.- -. - 

wnaau 

Enter 3 numbers to sort: 7.5 9.6 5.5 

The three numben in order are : 

5.5 7.5 9.6 

4.3 d.784 switch 

iih switch L B U ~ I ~ ~ ~ I # ~ I M ~ ] O I T M ~ $ ~ Y P ; I Q ~ ~ # B ~ ~ ~ ~ C ~ P ~ I ~ ~ ?  umndiq~iniikq if d 

rtn boo1 fldi LLI/H~U#B~A#LOU string v78 float IUM 

switch Statement 

9d &UU: switch (selector) 
QI 

{ 

case label , : statements , ; 
break ; 

case label, : statements, ; 

break ; 

. . .  
case label , : statements, ; 

break ; 

defahlt : statements, ; N optional 

1 





dwhliaadit8 rnusicalNote ~ f l d q u d ~ P r  char ni6lnuaot~.?kt switch 4:: 

mrr~roudidi.ot h~~dt i im~dn'~n~~a~ntddmtt f inrc in~ '11: :91~w~~m~wwt~u~an 

~lt'i1aniw ~~dh)LI-jm~tnYYns~lnuau~fiw$d? "An invalid note was read" 

if ((momOrDad == 'MI) )I (momOrDad == 'm')) 

cout << "Hello Mom - Happy Mother's Day" << endl ; 

else 

cout << "Hello Dad - Happy Father's Day" << endl ; 

~fluiikt switch i( i~td 

switch (momOrDad) 

case 'MI : case 'rn' : 

cout << "Hello Mom - Happy Mother's Day " << endl ; 

break ; 

case 'D' : case 'd' : 

cout << "Hello Dad - Happy Father's Day " << endl ; 

break ; 

1 



nirriinu~arhkr switch ~ulu~~3dnit i i r i~~i~f lr i inhc selector lXumu7di 

~tilzduu case u7sno3d~2hmird~ndad~rit*u~fluiiKu ~JZ~~II~~LY~I~YIJ selector fi 

~ z n t z d i r i ~ R m i u n i r d a n E ~ ~ ~ u n t z n " r ~ ~ ~ i ~ ~  break 

pluuurer AIR switch W X ~  

void displayGrade (int score) 

switch (score11 0 ) 

case 9 :,case 10 : 

tout << "Grade Is A " 

break ; 

case 8 : 

cout << "Grade is B " 

<< endl ; 

break ; 

case 7 : 

cout << "Grade is C " 

<< endl ; 

break ; 

case 6 : 



default : 

cout << "Grade is O " 

break ; 

cout << "Grade is F I' 

<e endl ; 

~ l ~ l P l U ~ Q 4 d 4 f i ~ ~ ~  L ~ Q & ~ W  displayGrade(75); 7zd461 75 score 

Iudq65u k h  selector 1uddL~uirrc9ciniqn~rn~i~rns'~zrii 75 / 10 ~d i~ i iEu  7 hiJ$ 
d 

n i s i i ~ i u 7 ~ ~ ~ a n n s z i i ' I u n 9 d ~ 1 ~ ~ u  case 7 ~ B U ~ L $ U V ~  "Grade is C " ddnMi.dqaniW 
4 buqmnirii.rium.riikq switch ura~uiik~ break ; ~~~z~un i r i i i~ iuao~d~6~u 



I .  ~ t u n t u r ~ . j ~ h i l t n ~ ~ $ i . j n i d f i ~ n i ~  3 1duuullir~r-i sequence . selection 

L L ~ Z  repetition 

2. 3wshirmnn qrlflrr~KnMu true u?a false ~riirlmoriitud.j~vii$u 

3. mY?nor.iiinrl.jmson 11 (or) ~rlflwaKwf~innit~z['Ttlu~fltlu~viiKu true fiiiiWqfl~iinqd 

Hda~%kcto.jiircqtda~i~Lviln'~ true 

4. dintrfiini.jmttn && ~r~i(w~6w8~innit~f i~u~fl~u~viiKu true fiit.jRoa~asr~ilrii 
Y 

~viin'y true ~viildu 

variable = expression ; 
. A  

8, if statement with a dependent statement ~i3uiiAjvfini.j~#~n~union'i~iu 2 ni4um 
4 4 ~rnt r . i i imiu i ik~uo~ . j~u~~~~u true L~~II?ULLI(K'IL~U false ip:liiinirJi~ulmq 

iltrlr~uu6.jd + 

if (condition) 

statement, ; 

lunt5dni.j ~ ~ o n ~ o . j n i t d ~ ~ " m . j i u h ~ i l n ' 1 t 4 1 . j i u ~ ~ i t l ~ ~ i $ ~ ~ ~ o m ~ o u n ~  

statements) bi9 . j~nui iR~~ci i~~ i t l1~~d'o~~ui t l  1 x~T:  
if (condition) 

compound statement ; 

1 
r l r l  

9. if statement with two alternatives ~ ~ u i i ~ . j n u n i ~ ~ ~ o n ~ ~ n ~ t ~ i . j i ~  2 ni4 fmtlfi 

nrnneudouWtu true qr i i idnic~dq unzfiidou~nrfiu false qm,rviinw 



2i iik4~nnicvi;.r ~ ~ ~ I L L U Y ~ U  

if (condition) 

statement, ; 

else 

statement , ; 
' 4.4 

10. Multiple-Alternative Decision ~ ~ ~ d i ~ t ~ U ~ 1 4 l ~ ~ n ~ 8 i ~ 1 ~ 1 4 ~ ~ ~ ~ ~ ~ n ~ i ~ ~ i t i ~ ~ i ~  

" A d 4  1mnitvd~rviiriunu~.~~u1?1~~u~3~ iitlh~~uuka 

if (condition ,) 

statement, ; 

else if (condition ,) 

statement, ; 

else if (condltlan ,) 

statement, ; 
A d ,  

11. ilk4 switch ~ ~ ~ ~ I ~ ~ ~ I ~ ~ ~ U ~ U F ~ ~ ~ ~ B B U ~ I ? I P ~ Q Q ~ ~ ~ U A I L ~  unnsi i tr in~ikq if 

dnio.oasfiauu'nrfludat?1~41~~n i ip I r~uu~4d 

switch (selector) 

{ 

case label , : statements , ; 
break ; 

case label, : statements, ; 

break ; 

default : statements, ; I1 optional 



1.3 x >= (y-X) 

1.4 x = = ( y + x - y )  
3 

2. ~ l v u a l f i  a = 5 . b =10 . c = 15 LLtr:: flag = false ~ 4 ~ l d l 0 0 ~ d a d ' l ~ i a ' l d ~  

2.1 (c == ( a * b)) 11 !flag 

2.2 (a I= 7 ) && flag 11 ((a + c) <= 20) 

2.3 !(b <= 12) && (a%2 == 0) 

2.4 !((a > 5) (1 (c < (a+b))) 

3. ii~imnhiiw~flu#~lnrla'ld?;'lriF1ndi~4 q.rliirvqanhuiivilb 

f i i u w l a  x , y rflu+ioytraii~l float LLR? p .q. r ~f luhyar i in  boo1 

3.1 x < 5.1 && y > 22.3 

3.2 p && q 11 q && r 

4. fiqitwiliiik4rla'ld~Lr~m4wfiad~~)mi4qaniw 

4.1 i f ( 1 2 ~ 1 2 )  

cout << "less" << endl ; 

else 

cout << "not less" <. endl ; 

4.2 varl = 15.0 ; 

if (2 * varl >= var2) 

cout << "O.K." << endl; 

else 

cout << "Not O.K." << endl ; 

CT 212 (S) 



if (y != (x- 10.0)) 

else 

else 

x = 2 * y ;  
ix 

J J  2i 
6. ( i l ~ ~ ~ u u ~ ~ n ' a ' u Z u n i n u m ~ a i r ~ ~ ~ v ~ ~ i l ~ n ~ ~ ~ ~ ~ u ~ ~ ~ u ~ l W ~ i n m ~ r ~ ~ P j ~ l d u  

Grade point Average Transcript Message 

0.0 to 0.99 Falled semester - registration suspended 

1 .O to 1.99 On probation for next semester 

2.0 to 2.99 (no message) 

3.0 to 3.49 Dean's list for semester 

3.5 to 4.0 Highest honors for semester 

7 .  w~~daqiikq switch df11d61fl~flu61kq if 

switch (x>y) 

{ 

case 1 :# 

cout << "x greater" << endl ; 

break ; 

case 0 : 

cout << "y greater or equal" << endl ; 

break ; 

1 



8. ~qLiuuriidq switch 'Luni?%ufl#a~qiu "red" nw~aniw(i ir i iao~ri i~~~d~ color ;dl 

~d1r7u 'rl Gisa 'R' 5uflIa~qiu "ye~~ow" K ~ ~ ~ I Y ' O J ~ ~ L L ~ O  color iidl~M'1611 'y' V+Q 'Y' 

~uW'~QR?IN "blue" hdl'11QqriiqLLd~ color $dlLdi f i  'b' 14% '0' 

9. ~~~iuu$~n'$uluniswiFiiwapliilv~.~ x LLW:: y ii7riiq~qmY1 ~ ~ d r  x u i n n  j7 y ~z'lh 
waSwb~lu x-y ttdfiidiaaq y i idiuinndiri i  x qzdtdi  y-x nkuuikqnhnl# 

lo .  q ~ ~ $ ~ u $ ~ 6 $ u ~ u n l r ~ l d i ~ u ~ r d  (absolute value) ~ Q ~ L ~ ~ ~ I U ~ U ~ ? ~ ~ I I ~  

A 
11. stdsu$qn'$ulunifqim~~J qqnau(circ1e) . dnduu(square) . fIiuLuauu(TriangIe) 

t~azduuIdn~nruhnird7~6nvr:: c , s UTQ T t d a ~ # a n n ~ m i m ~ d ~ h a ~ n i t  

i 2.14 r j iuuIdn~nru lun i r~ ia i~va~~~walm~ Runidauiu ~ iau f l ~ 7 i m  t ~ a z h  ~?au  fl 

~lr-mnaaqgnki 1000.00-49999.99 >50000.00 

(I) fiuiqn$urn 3% 5% 

(2) f~uitnu'msrju 5% 10% 

(3) f~ui~nGmrnaq 10% 15% 

(4) 'lrj tfluaui9n 0% 3% 

tmu1dr~~nru~ti i~ir f iut~lr~da~~n1~i@$d~\ddsz~1~'11~~~nki ~ ~ a z u o m ~ u $ ~ ~ u k i  

d o u i d ~ ~ u a m d g n ~ ~ u  ~ r u n r u ~ z ~ i ~ m d ~ u a n d g n k i ' l h ~ u ~ ~ u ~ u ~ i ~  uazuam 

qntd k ~ 4 i u u k ~ ~ i n ~ n d ~ u a m ~ ~ & ~ ~ ~ n n i ~ ~ ~ n i ~  

14. q q ~ ~ ~ u l d t ~ ~ n r u h l $  R ~ . . [ ~ ~ ~ I Q L L ~ ~ ~ % u ~ ~ " P ~ ~ H ~ ~ I L ~ u ~ Q ~ ~ ~ s ~ u H ~ Q ' ~ ~  l~n?f%!L%d 
4J4 

~~%qz%uW'di '366 days" udh'lrild%ufi "365 days " Imsfldnojritutdud~uM'quum 
/ 

366 fi / 


