


mA. 1980 tnu Bjarne Stroustrup InU At&T 's Bell Laboratories niwi%i:iiuuliildlflunit 

//Converts distance in miles to kilometers. 

#include <iostream> 

using namespace std; 

int main() 

I 
const float KM-PER-MILE=I .609 

float miles, 

kms; 

//start of main function 

//1.609 km in a mile 

//input : distance in miles 

//output: distance in kilometers 

//Get the distance in miles. 

cout << "Enter the distance to miles: "; 

cin >> miles; 

N Convert the distance to kilometers. 

kms = KM-PERMILE * miles; 



// Display the distance to kilometers. 

cout << " The distance in kilometers is 7 << kms <<endl; 

return 0; 

mod f j d ~ i u l u l d r ~ ~ n s ~ r u  ~ ~ a d ~ u l ~ d r ~ ~ n r u ~ u a ~ ~ ~ 1 ~ ~ ~ ~ n = : a i u ~ ~ 0 ~ ~ ~ 1 ~ i i 1 k ~ ~ d o ~ ~ m  

Comment 

$d66'~~1: // comment 
QI 

/* comment */ 

/* Coverts distance in miles to kilometers.'/ 

4d.4 0 

Aa7UMU7tI : k u  I/ L Z ~ ~ ~ ~ ~ ~ ~ ~ U ~ ~ ~ A ~ ~ ' ~ L ~ I U Z ~ ~ T N M U A I ~ ~ Y I O  

~$utur~f im~#sq I~UQI'P~~. / L I ~ ~ A ~ N & U  LLR: Y ~flu~m$u~ n i i ~  
4d4o 

~ M ~ ~ N M U ~ I ~ ~ Y I U W ~ I U Y ~ ~ ~  

Compiler Directive #include 

r r ~ ~ ~ l u n i o i i r l . l n ' ~ u p i ~ ~ ~ ~ ~ n n n i a  iostream ~~~sn~41IdluIdounorr Ono f l ~n '~u i i c~  



a i i d k u ~ 8 0 ~ ~ u n i ~ d i u ~ a Y  n ~ i n L ~ t ] u q u ~ '  n i r w  m~uanic~aniw ImuIuIdt~mtui 
3 wkrui~ud~wriniinlr$un11~4n'~udi~~~~~lu niw C++ 16du1.1 standard library 

s i ic~uant~i ionnnaia iostream ~ n r r i n u i u ~ ~ ~ : : w i u n i ~ ~ n ~ a u ~ ? ~ i u ~ n d F a ~ d ~ ~ O ~ u ~ ~ ~ ~  

Id~~~nou~ua~f i iu ioadunI f lB i~~u~~~pl i in i r  #include ~ a ~ m i r r ~ ' ~ u ~ a ~ a i n d & a ~ n i ? ~ ~  

d l iu  viil~2iduuIdrunou~ua~~~~::dr::~o'n~~aiL~a::dil#iit~lunirw'wlui~n&~u 

Compiler Directive #include 

~ f l  b b ' ~ ~ 1 :  #include <filename> 
91 

Ka8d19: #include <iostream> I 

Aa'lUMZ1'lU : riaunituda U??~n&::~nLMUidi?u standard library 

filename tmur iq~dr i ib&za~~u~~fLLnr~~ ~~~::ffia~riiurnnriounioliun 
Y 

'lIfl~n'~uniu2unnifiM'w 

MU'lULMq : hk compiler directive '9zb.i~u69u~da4~uif1 ; 

Namespace std 
I 

~ i n ~ ~ o d i c d  2.1 ilk using namespace std; ~ f l u n i r r i i v u n n i j l # a ~ ~ ~ ~ ~ n  (object) lu 
4 d q u % ~ ~ d $ u n i i  namespace std(short for standard) ~u4i(ijd::fiaqiiniriiiMumLua 

~ ~ L L ~ ~ N L N P $ ~ ~ I ? ~ ~ ' I #  C++ standard library 



using namespace 

9d UUU: using namespace region ; 
91 

RY?~d74: using namespace std; 

n a i ~ # a m  : ~fluP;ik~d~~~nad1~o~~nou~nirl4aadc4n~~~i~1umlu 
Y 

namespace nozyImu region ku$qi~~rtflmuszmiusin~~ro.n'md 

#include LAUQ 

Function main 

~ufiaocii.rd 2.1 int main() //start of main function 

niw c++ y nNounruhaqijrXl6qu main r~ln'~ud~ilu~nidu~~u~unirdfi~"n~iu~~~ 

ldounnr A i l i  int Li lui~rcnid~~uandif l~~~u main ~~tilnitrltw'iudi4iu~u~fi~ 
r. d n ~ u i d l iirzuud~~~iu~dani~ii~~u~i~oi1.~~n1ulufl~6~udo~niulm~~r~~~1~1~ { 1 

uhiuiuu~i LLG~I~I main h ~ q o l i ~ / i q u ; k o q ~ ~ i u  LAUD ~ I V I ~  I/ LBUAI~%JIU 

~ d o l r ~ h k n ~ i u u ~ i u a ~ ~ ~ i k ~ Z / i ~ n ~ ~ u ~ u  

n i d a n i  a& d?(~eclaration Statements) 

ludauaaq function body R I U I ~ ~ L L ~ ~ ~ I ~ ~ ~ ~ L ! ~  2 a h 8 a  declaration statement ttaz 

executable statement dish declaration statement ~ilusilkqlunitdrzn7flfiqLLdo 

const float KM-PER-MILE=1.609 //1.609 km in a mile 

float miles, //input : distance in miles 

kms; 

CT 212 (S) 

//output: distance in kilometers 



34 Y lu~~n'%uuum9LLdrkun 3 1 f9 lh r - i  KM-PER-MILE, miles LL(I:: kms lnfl 

KM-PER-MILES L ~ U K ~ L L ~ O ~ L ~ ~ U ~ I M $ J ~ I L ~ ~ I ~ ' Y  1.609 d l l l k l  miles LL~:: krns Lgu 

K ~ L L ~ ~ $ L ~ ' U ~ I ~ I U ~ U ~ ~ ~ I ~ ~ ' I M ~ I ~ ~  jy"m.~iuldr~~nr~ 

main Function definition 

'3dbbUU: PI int main() 

I 
function body 

1 

Faadw: int main0 

I 
cout << "Enjoy C++ " <<endl; 

return 0; 

J 

fi?lUHUl(I : ~i lu~n~u6u~a~niodju"m~iu lnunrdi~iumiu A i d 4  

IULR$~JIIUIU { ) ~~nd~aq i i i dq  return o ~dadqdin6~1dl4r::uudjy"mnir 

L ian i rd~~~n i rO iu~nw 

~i&udsruaolua(~xecutable Statement) 
I 

~iluAi~~1unirdr::u~aw~ldr~~nru 

//Get the distance in miles. 

cout << "Enter the distance to miles: "; 

CT 212 (S) 



cin >> miles; 

r ~ u r i i ~ ~ d m ~ u d i i i u ~ u ~ " s ~ ~ i n ~ 4 n 1 ~ 1 ~ ~ ~ f i ~ 6  d4didfl~u~~0:~mi4r~fl l i l~dh~.~n1t 

u d e ~ r ~ u t I f i ~ u m t  846 

Enter the distance to miles: 10.0 

nlil Enter niO~141~31~4~4n'~u main ~ : :~$~I Iu~I~~oY~w 

11 Convert the distance to kilometers. 

kms = KM-PER-MILE miles; 

d i k ~ d r f l u n i d i u ~ ~ k ~ ~ ~ ~ d f i 4 ~ i i d @ ~ ~ o u  I m ~ G i d i  1 0.0 * 16.09 I ! I G J A & W ~ L ~ ~ ~ ~ L L ~ ~  

kms I~u 10.0 r f l u ~ l d ~ ~ f l a ~ l ~ ~ k u ~ 7 ~ d f  miles d l u  16.09 l f l u d l d l h ~ ~ s i ? l l d ~  

KM-PER-MILE d 4 r i i v u m 1 ~ i 4 ~ ~ ~ i m ~ ~ h u  

/I Display the distance to kilometem, 

cout << " The distance in kilometers is " <c krns ccendl; 

d i k ~ ~ ~ d i k ~ l u n i t ~ ~ ~ l i l ~ ~ ] ~ ~ ~ n u i ~ i ~ ~ a ~ ~ w  ~ ~ u d n l ~ u w ' ~ a a ? i u ~ u ~ ~ ~ ~ v r r i ~  
Y oonnic~onmm~u8;?u h ~ ~ o ~ b o ~ n d ~ f l u h h ~ u . I f  kms K ~ u  

The distance in kilometers is 16.09 

return 0; 

~ f I u ~ i k ~ l u n ~ ~ d . m t 4 1  o nKuIdl21"fiuozuurl~dn~r ~fIu~m&mninlfiu%nitn'04dqfi5u 

2.2 h b ~ ~ ? a ( ~ e s e r v e d  Word) Ua:: d~(ldentifiet-s) 

CT 212 (S) 



A? baww (Reser'ved Words) 

bun4nedirv6aii keyword ~ ~ ~ i i ~ ~ ~ u ~ ~ ~ ~ ~ ~ t u n l u ~ u ~ f i ~ ~ ~ ~ u ~ ~ ~ ~ ~ i = : ~ ~ ~ ) d u ~  

and ' default inline pre-cast typename 

delete int and-eq return union 

auto 

bitand 

bitor 

boo1 

break 

case 

catch 

char 

class 

compl 

double mutable 

dynamic-cast names pace 

else new 

enum not 

explicit not-eq 

export operator 

extern or 

false or-eq 

float private 

for protected 

short unsigned 

slgned 

sizeof 

static 

static-cast 

struct 

switch 

template 

this 

throw 

true 

using 

virtual 

void 

volatile 

wchar-t 

while 

xor 

xor-eq 

const friend public try 

const-cast goto 

continue if 

register typedef 

reinter typeid 

.I ~in&qliadwn 2.1 i j i i i m w i z ~ d  const . float . include , int . namespace. return .using 

%(identifiers) 



& u h ~ d u l j ? n i ~ ~ ~ ~ ~ n ~ r ~ ~ a ~ ~ i u u ~ i u ~ d o ~ d \ i i u ~ i ~ n i r ~ i ~ ~ i u ~ ~ i ~ ~  LLaznit&Aa 

d i a ~ ~ n ~ ~ n o r ~ h i u u k n ~ a 4 1 ~ u i n ~ c d n ? ~ ~ 4 ~  
a dl 

1. d u & ? u h i ? a ' ~ t n i l n d j n q ~  v'o~nro4uuiu underscore flnciir) niw 

C++ ~ a i i 6 n ~ t n i w b j n q ~ ~ ~ d n f i ~ r i i ~ ~ ~ ~ ~ f l u ~ ~ e 3 : : m ' ~ n i r  idu Rate . rate , 

RATE L f l t d h  

2. m'?daIdoi~~flum'?~wu rk?6'nwr 9% $ndi4n"l$i idu Letter1 , letter1 , 

Letter-1 

3. f i W \ # ~ ' l L 6 ~ l E  L ~ ~ ~ ~ ~ ~ L L M ~ R ~ I ~ ~ u I ~ ~ M z ~  

heci~mw&dadgnm'sp 
inches cent centperlnch hello cent-per-inch 

1 Letters hfiui;ludiun!ajgnb.roq 

float ~ILQWIE 

const ~ILQWIY' 

two*fou r Woy~imlXI I *  

joess ' & ~ y ~ i ~ ~ l f l #  

two-dimensional \rioyryimlfi8 - 

2.3 dhae4#et(w(~ata Types) 

Data Types 

. ~ ~ r n a d o ~  a d ~ ~ u ~ ~ ~ r ~ ~ n r u ~ n ~ ~ ~ u & ~ u ~ ~ ~ ~ ~ o n ~ u ~ o ~ ~ i ~ d ~ i ~ i r ~ d ~ ~ " m n i r \ ~  disk 
niw C++ I&~iuunhqa!flu standard library 15 4 ~~~~~~~i 



1. Integers : L R U ~ ~ I U L # U  L ~ ~ U L A ~ I ~ W Z U W  did 5 . -52 . 343222 hu'lih#aVndunu 

~aa41uau~fiulbiuri short, int , long 

2. Real numbers: La11~lllGfJu Ldu 2.5 , -0.60034 .3.66666666 ,5.0  fluf flu qI~m#aya$ 

L L ~ U L W ~ M P I Q ~ ~ I X L L ~ ~  float , double , long double 
4.l I 

3. Boolean : ~f lu4oqanuni true G o  false ~ ~ L ~ u ~ I ~ I ~ ~ I ~ ~ I ~ L ~ ~ u Y L ~ u Y E ~ c ~ ~ ~ I ~ ~  

daula a i i n ~ y  a d ~ ~ w u i i ~ ~ u  iio #ay AaJm boo1 

4. Character : ~i3uqayai~fiu&ao:: 1 hh~o4q~1q~flu6n'p19::iLnuiaLa~ *#nag 

n i rna jnqw utroCnao:$~rnr 816 +iaqariin$kri char 

t t a d i m  int 

~~a9iuau~luni~ndmfi ia~14~~~~~flu 3 n q u l i a ~ a a i i u ~ u ~ l l u w n  ~ ~ 9 I i i w u ~ l u a u  ua: 
4 Y 

u a i i u a u ~ f l u t p d  Wo~~n~u~uaiRiuioorii~umriim#~ya~~u~a~iiuau~rifu6 3 rumno 

short , int L L ~ :  long t u o ~ f l u d i a o c # ~ ~ a i ~ ~ u t d ~ ~ ~ n o u t m ~ # ~ ~ ~ ~ ~ o i ~ : : r i i ~ ~ ~ o u ~ ~ m ' ~ ~ ~ ~  

#oy ~ y n d i t n i r  tmunL?1diiuurii~umiim#~ya/9"iuau~m'u~ilu int &P~IIM&~ ad 

~ i u i o o d  ju?nirlut~lo~~nfulbiodludaq -32768 & 32767 ~ i # r o ~ n Z d i u i n n i i ~ ~ l a f i ~ u  

n i i ~ ~ i u i r o 1 ~ ~ a y ~ a 5 m  long H% short L L ~ U  hurousm~c~nir$inun'u#aya~iu?u 
A 4 ~aiutu c++ l ~ r i i ~ u ~ r i i n t n ~ w e ~ ~ n u r i i d ~ u ~ ~ n ~ ~ a : : i i d u i n ~ ~ ~ t a a ~ r i i ~ # ~ ~ a 4 ~ u ~ u  

rfluaiinsiir7~6.rri?adicsia~d 

cout << INT-MIN << " though " << INT-MAX << endl ; 

Y 
C y a h n q u u  3 riimI6~~ri float . double , long double dq~aouL~nmar#o~aLLmn~iiqn'u 



Y ruo j WQ adlflu~d t~~ntu nirunu~~ra.riiu~u'~~4'1t~irn c++ tu ~i 1 23000.0 

unuhu scientific notation \had 1.23e5 r% 1.23e+5 d~SriidirTu 1.23 x 10 

)r 

.123E3 ( d l  E h~4~flldfiL8ll~Yilld'rd) 

e32 (iinho~liu~uhuriqriiq~~'~~) 

ho4odniuluwdo4lrulu (single quotes) h a t r ~ ~ d n r d j ~ ' P r ~ n r f i u ~ u r d ~ u ~ ~ ~ ~ ~ ~ ~ i i u  



Y 11 
LUQM 1 

.I 
~ u r i  uan~lndi in~ua.o~~nwt: :~Ln&~un~i escape sequence nl#iiirrru 

~ ~ ~ i u ~ d a l f i d t i n ~ u w ~ n i w d b i ~ . ~ n i t  & i i a i i Lnu#~~na~n  char ~ 4 i l  

Escape Sequence 

Escape Sequence 

'\nl linefeed 

'\bt backspace , 

'\r' carriage return 

tab 

double quote 

single quote 

form feed 

backslash 

String Class 

~ l l u n ~ ~ s d n i m  c++ ~ s i u u ~ ~ f l ~ ~ ~ t u n t u ~ u ~ f d i ~ s ' u n ~ ~ l # # ~ ~ ~ d ~ ~ u ~ ~ ~ ~ u  Om 

~ ~ ~ l ~ ~ ~ n i t ~ i o ' n ~ t ~ ~ i d ~ ~ ~ ~ ~ ~ ~ ~ f l U n ~ ~ ~ i  ahdu "An "1234" "Enter the 

distance in miles ' rilui(U (jI#fiiui~ndi~ k i n  ~Guurn'uu mu ~ q a h r n  CA~IU 
I 

d iq I lun~td~~3c iu~& 11u8m~iikc #include <string> luNt~mturiaulBjiu 
/ 

n?sdsan7d89ud?(~edarations) 
C d r  qn~t~fi.r~durunro.rb4n~mnmi.r~u r d o ~ ~ u n i t u o n ~ ~ ~ ~ ~ ~ ~ a n ~ ~ ~ b i ~ ~ t i u " n . r n i r  

d 2 j d n i o ~ ~ ~ ~ ~ ~ n u d i s i i ~ ~ ' I ~ ~ d ~ u n ~ ~ u i i ~ ~ ~ u ' i ~ ~ n d i ~ ~  ~d~@#u"nitl#nitd ju3nitd 

1ri~n$ieedu~~ri?i~flu~~~y1~ll~uu W L ~ ~ ~ I U ~ ~ L ~ ~ ~ ~ L ~ ~ U L A ' I I ~ I U ~ U L ~ ~  cT~udanimqd 

~iqfiitnqiuiinwnisl(error message) u4~'IdEuld~~~nt~w~r"LGintiu Q ~ ~ ~ u n i d n t n i r  
0 Jd n~iui inw~i~lunionozi in i td ju"mni td~u'~n~~.~ ~tinuitnriirrurrrdqum~iu~~nu 

. o~' I f i f i iu i ror~u4~y a W?Q w ~ X w 8 9 i n n i w i i ~ ? u ~  ln~~rnuudau n ~ ~ u i i ~ d e ~ ~ d u  

28 CT 212 (Sl 



, 3- knllt (variable) L ~ O L L Y I U ~ I ¶ O ~ L ~ F I  k~un:td~:: i~l~1iaudtdi~~~v~iunmpi0n'~ 

R ~ ~ ~ w L ~ ~ ~ ~ ~ ~ ~ ~ ~ Y " ~ ~ I u ~ I ~ ~ ~ o u ~ ? u ~  d io . r i j n i~d t i l tm i~~~~1 ] td~~ .n i i  variable 

declarations. 

I 

Variable and Object Declarations 

Cda bbUY : type identifier-list ; 
91 

k ~ ( i 7 4 :  float x ,y ; 

int me , you ; 

float week = 40.0 ; 

string flower = "rose" ; 

A97UVIU'IU : ~iluniPinntmJaun~iuiild~iuitn~ifu4~ynlBi~~n 

aiadic ~dunitn'iaumdaowlhudt (identifier list) d4~19iiv~lUdjL~Un 

h u ~ n 7 b v u i u  , dlu type LZ IU¶P~~MQO~ a d ~ i f u l u K ~ u d ~ u  d i v h  



Cofistant peclaration 

9d UUU: const type constant-identifier = value ; 
U 

tFa~10dw: const float PI = 3.141 59; 

Aa7UMU7U : tl1unitti7uunriinqd (value) ~~in '~~a~n~d(constant- t -  

identifier) T o ~ u I ~ ~ ~ " ~ ~ L ~ Z I U U U ~ ~ ~ ~ ~ I  . I n q ~ ~ ~ l i i k q ~ ~ ~ ~ d i i ~ ~ a ~ t ~ C q  

auiu : ~ncl&2d~:ri iuunri i~1~dri~ud~tnip1dia~~r~ta~~~'1~14~ 

//File. hello.cpp 

//Display a user's name 

using namespace std; 

int hain() 

{ 

char letter1 ,letter2 ; //input and output :first two initials 

string IastName; //input and output :last name 

//Enter letters and print message. 

cout << " Enter 2 initials and a last name : " ; 

cin >>letter1 Wetter2 >> IastName; 

cout << "Hello" << letterl << " . * << letter2 <c " . " 
<< IastName << " I " ; 



cout << " We hope you enjoy Studying C++." << endl ; 

return 0; 

Enter 2 initials and a last name : EB Koffman 

Hello E.B. Kottmanl We hope you enjoy studying C++. 

ldounou6dozninm'q~~do letter1 unr letter2  flu char L L ~ ~ ~ I L L ~ ?  IastName  flu string 

Enter 2 initials and a last name : 
w 

Pia~inrIuldo~~nou~:o'ilQ~4'il~aqindii4 

cin >>letter1 >>letter2 >> IastName; 

d r 
letter2 ~fludi 'B' ~ I # Q ~ ~ I U M L M ~ Q L A H ~ ~ ~ ~ ? L L ~ ~  IastName d ~ a l f l  lastl\lame  flud dl 
"Koffman" d o ~ i n ~ u ~ i d l k 4 t % ~  

cout << "Hello" << letterl << " . " <( letter2 <<. " . " 

<< IastName << " ! " ; 

cout << " We hope you enjoy studying C++." << endl ; 

Hello E.B. Kottman! We hope you enjoy studying C++. 





kms = KM-PER-MILE * miles : 
nlrd~ruqnwnqzrilriinq$ KM-PER-MILE (1.609) C I ~ f i u i ~ i ~ ~ ~ ~ u ~ ~ ~ u m ~ ~ u i i ~ a ~  

mV?t~ds miles (10.0) Giw96lflflud69id8 kms 

n'a~n79@~?n79 KMS-PER-MILE miles kms 

-- 
uiGn79ddu~3n7s KMS-PER-MILE kms 

16.09 

t ~ u d i $ l X i u n ~ r d ~ t d ~ u u ~ ~ . j ~ p ~ ~ v i ~ ~ u  cdukik sum = sum + item ; 

9 U 

daunitdgumnqrdi~a.~ sum i d i d i r k  100 ttn:: item i d i ~ i i n ' u  10 nirdr::uqnwniN 

di~unir r i~r i i rat~t tdrk.~~a.~u~nn'u lL~4'wBvviiriu 110 G~d~W~fiuludiq~~dllr sum 4.4 < q 

- "  - 

t rnu$~~ndiq~i iu GwnlAhloac sum tdduuldGdirvii~~ 110 



nwhrbmsbbflnsua (InputlOutput Operations) 

~~yaniuioo~rfulurrd~um~~ui~lbi~aiu~i i  ai~~innir!iuu~riilr;in'~m'~~~do rtiioqin 

niodiu4oy a ~ ~ n u f l d u w '  ~~~dbiwn~iuddumnd14n'umiuaiay ndfiouqin@I AI kd 
n t d i n i P d i u ~ ~ a z ~ u w ' % ~ ~ y a  niai c + + b h m % u l f l f l h ~ n i n  iostream ~mun'inunlfi 

soddn cin un:: >> ~ i lud i~no~d id~ lun i~?~a i~~a~ i~~cf iu~uw'  d ~ u a a d d n  c o d  unz 

<< ~flu6~nrzviidlflunio3uw'waiwa'oon~i~~an1 Tmu@Idio~unon compiler 

directive #include <iostream> f!'il~fl~fifu main 

~i7kjlun79Tut ~ w ( t n ~ u t  Statement) 

61th cin >z miles ; ~flunit~uuQyniiu~uq~~~in@IC~u~~~uZum'~ud miles Dcr 
4 d LAtoqrruiu >> & n i l  extraction operator i i ~ ~ z ~ i ~ o y a ~ i n n i t i l ~ u ' p ~ o ~ ~ ~ ~ i n ~ ~ n  2.2 

@If isudi  30.5 Ihld~n'u~um'q L L ~  t miles 

number entered 30.5 

S - - @n 2.2 ~~fim.rnin~~um4iuqa4~ik4 cin >> miles ; 

n i t ?u~~n~ in@4n iu i t o~~ '11~ma i ' i ] ~adu~ l~ i  aR14u int , float .double .char . string 

~flu&u 9inzdd 2.3 ~~t1mrnlod~Giq1~~14llIk cin >> letterl >> letter2 WastName ; 

!luumM m'?udt letterl LLn:: letter2 L f l~# f l y~Cdh char LLa:: IastName Lflu4B~~Cdiipl 

string 



@$ 2.3 ~ ~ $ n t n l O d ~ ~ t l w ~ k l t  cin >> letterl >>letter2 >>lastName ; 

Characters entered:  offman man 

The Input (Extraction) Operator >> 

letterl 

letter2 

~d LLUIJ: >> data-store ; 
U 

k ~ t h 4 :  cin >> age >. firstlnitial; 

Y1~121H~IU : ~ui~y~nir~~fluiluw'~iu7~iiu'Iu data-store ~ in l i?odi t  

@$f louhy~ 2 r i i f n u ~ ~ o t d i t d o u u n ~ y ~  doflau%y~n?unn~~flu 
d 4 

Enter ~y ~ n f l o ~ z ~ f i u h  data-store ntcyl4sliudiZu 

, 

&#J w s l ~ u a ( ~ r o ~ r a r n  Output) 
I 

rr C n ~ n l ~ u ~ n ~ n a ~ f d ~ a n ~ u ~ i u i ~ 0 ~ ~ ~ ~ ~ ~ e 3 ~ w ~ o o n u i ~ y w ' n i t ~ ~ n i  fnu'I4kik C O U ~  

Y Y  ntu cout cc ' The distance in kilometerr is " cc kms cc endl ; ~~C~RKWBYN~I? 

viitius~~ufi~~n~iu'1u~m~'11tv1uiu 11 oonuiaitssniw niuAqu r i i ~ m 4 a y ~  kms 



4.3 Y 
aanuini4qaniw hnu%.lw'~he distance in kilometers is 16.091 tnu endl L f l ~ n i 3 ~ ~  

' 3- 
u t ~ t m l r t ~  i 4~ i f i uup1 i l uuu f i d  

  he Output (Insertion) Operator << 

~d bbUU : << data-element : 
91 

6 b d 1 4 :  cout << " My height in inches is ' << height << endl ; 

R~IUMUI~I : data-element L~~uIB~A~~~LLIJ~, asddn, r t iw4an~iu 
43 

~ 4 9 ~ ~ ~ ~ m ~ f l ~ 0 f l ~ l ~ i 4 9 0 ~ i W  ~ ~ ~ ~ q : ~ L f l ~ t & n ? i ~ . ~ y  height in inches 
Y 

is n iu~~ur i id~f iu lu l i lud~ height uflz~uur~nk1rtd9lfl& end1 

i1i7R return 

rii&qnJiiuao~fl4n'~u main ?la return 0 ; huri10 qzd.rlfi~zuudfiu'Rnitdaufln4r~i 

Return Statement 

3d LLUU: return expression ; 
91 - 

I 
C 9 ~ d 1 4 :  return,O ; 

B~IUUUIU : d ~ d i  expression 'ldlfirTurr~udfi~Jiini~ 



compiler directives 

using namespace std; 

int main() 

declaration statements 

executable statements 

5 b 4  n i t L i l u u i i b n i w ~  c++ uuq~auuaiu~tnduuW~aitlKnwmz K a ~ ~ d ~ n i m r i u i o o  

mnqraul~uint&ia i l~at1~~uni ik . jLcd~r :p l '~k~~iau~~~n4~uiu ; daflurinrtzdd4uon 

iqnsu,a4iiBi4 u i r i u i o a d u u  2 r i i k ' l uudm~ iuan 'u l~  du 

cout << "Enter the distance in miles : " ; cin >> miles ; 



Programmer : William bell Date cbmpleated: May 9, 2003 

Instructor: Janet Smith Class : CIS62 

* 

Calculates and displays the area and circumference of a 

* circle 

*I 

I1 Convert the distance to kilometers. 

kms = KM-PER-MILE * miles ; 
2 2 

u ~ a o ~ u i u O ~ u ~ z ~ ~ u n u i n ~ u l B i ~ ~ u  

11 Multiply KM-PER-MILE by miles and store result in kms. 

kms = KM-PER-MILE miles ; 



2.6 ~ ~ 1 6 ~ l $ ~ ~ 7 4 7 ~ 1 ~ i ( ~ r i t h m e t i c  Expression) 

+ addition 5 + 2 7 

5.0 + 2.0 7.0 

subtraction 5-3 3 

5.0 - 3.0 3,O 

multiplication 5 * 2  10 

1 division 

% remainder 5%2 1 





unary + , - nrzviiriau 

area = PI * radius * radius ; 

area 



area = PI radius * radius ; * 

nidiciurn~~wn~~mt\::.iii~fi~~4wuiu * diqutnriau dmila$~&.rw * aaqliwr 

nm'i~n~s.r~uiudwurisu rianinhriiw~~~w6uint::.iiiL~C4~uiu * ho'ald qunttik 

18iw~&'wsin"u2uli~~~~It area 

rn'quds v kniw 





n i t v i w i u q a t i i r c 9 ~ ~ ~ n f i i f i n d d u q i n n l , r n  

Inuriiuqordi?n$:di / riau ~~a:m~u&wdi~nts+i + +aa4in~unt:vii'lu~~~~u ~QI~~.JL%.J 

o r l I  0 4  r r  4 
unary - ~ ~ ~ ~ ~ ~ ~ w ~ i n n i t n t n i ~ n i ~ v i i ~ u  +S l i l n t : n i n ~ ~ ~ ~ n ~ ~ n t o q ~ u i u  L L ~ :  + 

d 4 4 dabantrvi i~nto.r~ulu * riou~ntoqauiu + d ~ ~ u a ~ i u u n r ~ ~ ; i  z = 8 a = 3 b = g1 w = 

2 ~iac y = -5 waR'w~a4innirvii~iu~lP;7~vii~u 11 BYJniw 

 MI k.rnituanfiu nickels LLa: pennies  flu dollar LLar cents 
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Problem Input 

String name /I d ~ l l ~ a ~ d # f i ~ ~ ~ l n l t ~ ~ ~ n ~ d d u ~ s u  

int nickels /I h d ? ~ 8 ~  nickels 

int pennies // ~IU?UL?U pennies 

Problem Output 

int dollars /I ~IMQMI~M doHaSrs 

int change /I ~1~~ dollar 

Additional Program Variable 
d c 1  

int totalcents /I . j iu~u~~dunn~d~clu~~uf iu cents firrum 

FORMULAS 

1 dollar = 100 pennies 

1 nickel = 5 penniens 

QQ?l bbUU ~ i n n i f i ~ ~ t i r r r ~ . r ~ ~ c y r r i d ? ~ ~  a7uionaon~~uubnai8u~nit~~dm.rFiiar]~ 

auwn nickels LLR:: pennies ~ g u  dollar &fir cents 1bi6-d 

ALGORITHM 

1. diudoao.r@4~i~ufluw'uw' 

2. diu4iu~ufiuaa.r nickels unz ~IU?U'IIB.~ pennies ni.ruflu%~w' 
/ ? 

3. f idi#?u'uui~indo 2 i i u ~ n r  kur~dlln.rar]mfiuZfl~ilu cents ~.rrruh 1 

4. f i 6 i i p i i u ? ~ ~ ~ i n ~ o  3 rrii?u'auna4 dollas UR:: ~ri&Lat!a. 

5. LLam.rwm#Ikinhd 4 sonnwwmiw 



L: 
aummu$ 3 Refinement 

t4 

3.1 w@o?uua;l&d cents fictum L ~ P ~ ~ I ~ ~ I ~ ~ I ~ I  nickels * 5 + pennies 

totalcents = 5 * nickels + pennies ; 
L: 
(nrum~ud 4 Refinement 

4.1 GU dollars riimqinn1rci1uat9uuacQu cents Wwum lnlthiu 100 

dollars = totalcents / 100 ; 

change = tatalcents % 100; 

4.2 rnaniai~o ~ ~ ~ ~ l ~ n l ? L ~ ~ d ~ c t ~ ~ l i n n l ~ i ~ ~ ~ 9 ~ ~ ~ ~ ~ ~  cents &Mum Inr 

690 100 

riiuu9dsunsu 
/I File : coins.cpp 

/I Determines the value of a coin collection 

#include <iostream> 

#include <string> 

using namespace std; 

int main ( ) 

{ 

string name; 

int pennies; 

int nickels; 

int dollars; 

int change; 

//input: name . , 

//input: count of pennies 

//input: count of nickels 
P 

//output: value of coins in dollars 

//output: value of coins in cents 

int totalcents; //total cents represented 

// Read in your name., 

cout << " Enter your first name: "; 

cin >> name; 
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// Read in the count of nickels and pennies. 

cout << " Enter the number of nickels: "; 

cin >> nickels; 

cout << " Enter the number of pennies: " ; 

cin >> pennies; 

// Compute the total value in cents. 
h 

totalcents = 5 * nickels + pennies; 

// Find the value in dollars and change. 

dollars = totalcents / 100; 

change = totalcents % 1'00 ; 

// Display the value in dollars and change. 

cout << " Good work " << name << '!' << endl; 

<< " Your collection is worth " << dollars << " dollars and " 

<< change << " cents. " << endl; 

return 9; 

Enter your first name : Sally 

Enter the number of nickels : 30 

Enter the number of pennies : 77 

Good work Sally! 

Your collection is worth 2 dollars and 27 cents. 



Syntax Errors 

//milesError.cpp 

//Converts distance from miles to kilometers. 

#include <iosteram> 

using namespace std; 

int main() //start of main function 

{ 

const float KM-PER,MILE=1.609; 111.609 km in a mile 

float miles 

kms ; 

//Input : distance in miles 

//output: distance in kilometers 
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//Get the distance in miles. 

cout << " Enter the distance in miles : ; 

cin >> miles; 

// Convert the distance to kilometers. 

kms = KM-PER-MILE ' n'liles; 

// Display the distance to kilometers. 

cout << " The distance in kilometers is " << kms <<endl; ' 

return 0; 

1 
~da~?~dt~~noud1duda's::L'imm~7u~a~a?~1~17~1~u7nr6n?mdr7n~m'~< 

[C++ Error] miles,cpp (1 2) : E2141 Declaration syntax error. 

[C++ Error] miles.cpp (15) : E2380 Unterminated string or character constant. 

[C++ Error] miles.cpp (1 6) : E2379 Statement missing ; . 

[C++ Error] miles.cpp (19) : E2451 Undefined symbol 'kms'. 

[C++ Warning] miles.cpp (25) : W8080 'miles' declared but never used. 

[C++ Warning] miles.cpp (12) : W8004 'KM-PER-MILE' is assigned a value 

that is never used. 

n ~ r ~ ~ ~ ~ u d s ~ u o i ~ r l o u n o u ~ u a f ~ 7 ~ u 7 ~ ~ ~ n d ~ r r M ' m d ~ 7 7 f i 7 r m 7 7 u ~ m ~ ~ 7 ~ l  l d ~ ~ ~ n r u n 7 ~ 1  

q::~dkuttb~u~luldtLLntu n~7uiinwa?mluurrM'mrLrn~ad~drLLnrud~aurr~"m$12 Iu 

ldrunru I 

float miles //input : distance in m~les 

r d a ~ q i o o n u d i ? d u i i 1 u l d ~ ~ ~ a ~ c 1 ~ 7 ~  . rflun7taunC7~~draan'ilinn'u rm&&$ 

float miles , //input : distance in miles 
I 

urr'plia~iiauowipld 1 5 

cout << " Enter the distance in miles : ; 
eY d ~ . ~ i o o l i a h m ? i d m w a i m ~ a a r ] ~ d ~ m ~ . ~ ~ ~ u ~  " ~daqu#an~?iu ~ f i w & . ~ & d d  

cout << " Enter the distance in miles : " ; 



Run-Time-Errors 

~flumiuinwn nd~ZduIuacu::dfi~nlt (run) kuW ~ ~ u ~ t o d ~ f i a ~ u ~ 1 i u i i 7 k 4  

N Provides a possible " division by zero " run-time error. 

#include <lostream> 

using namespace std; 

int main ( ) 

{ int first , second; 

float temp ,ans; 

cout << " Enter 2 integers : " ; 

cin >> first >> second; 

temp = second / first; 

ans = first / temp; 

cout << " The result is " << ans << endl; 

return 0 ; 



temp adi~Y/i~u 0 ~ i n n i ~ 6 l  second / first L L f i ~ d Q ~ 7 d i  0 W~itdilmlfililiu 

nsuftquo4lriaiui?n~1dilfl& v i i l ~ d t u n ~ u u y m n i ~ i a 1 u u a : : ~ ~ 4 a ~ 1 ~ a i r l S i ~ ~ ~ 1 ~ ~  
1 3 a ~~n~~uiinw~ind~iinilu1nu~mn~diau3ia "Floating point , division by zero" 

Logic Errors 

~flunqiuiinwainnoawnKwB ~ ~ w ~ u i ~ i n 6 ~ n ~ ~ ~ u n 1 0 u ~ f l ~ ~ 1 ~ ~ t u n n r  &uindr:: 

Auwiurru ~~~BB?~I~N(LJIN n ~ i u ~ d ~ ~ ~ ~ ~ ~ s a ~ t u n ~ ~ ~ ~ ~ f l u n ~ ~ ~ u ~ ~ ~ ~ f i : : ~ ~ ~ i l  nqiu 

iimwaimd~i~L?mrin nio~uuSimrZniaociinnian~qn6a~ ~nitl#dou~'~~lunit 

viiciu~nwrim u ? ~ n ~ r ~ u ~ ~ ~ u n d d u & u  d i u f d i u u u  b6aflrariun?iu 

i i m w f i i m d b ~ m ~ u ~ d o ~ ~ n o u w o f h s a ~ ~ ~ ~ ~ ~  G~na~ul~qn~scriounit~iluuOdt~~ntu~~ 

L ~ r m i ~ d e l m  



1. nim c++ drznau h u r i i R  ~u~~oiaziik~drmau~iauii~li.~~dbu~pia~fiu k u  
.I 4 v ln r i i k~uqmn~am~~u iu~~ l j~~aau  

Y 
2. riilunirn c++ ~~ i l i t oon~ f lu  2 r5miiaAirawiz ~ ~ a z r i i d @ # i i i a u n ~ u l u ~  

3. niw c++ ynWtuntu(ioaflflf iu main da~flu~dudirlunlrdau"mqiu9aq 

Ntlrnru i i k ~ ~ u n i ~ d ~ ~ ~ i u a a . ~ f l . ~ f i i f u ' i l = : a ~ n ~ ~ ~ u ~ d o ~ ~ u i u  { ) 

4. Declaration statement ~ f l u i i d .dd tzn i  f l$a~~d~;; .~u~p~d~f l~f l~f i i f~~f i  

~aulw~aaFIXwn ~ ~ a ~ i u i t o d ~ ~ ~ a i u ~ u 4 ~ ~ a O l ~ . ~ ~ l K  

5. Resewed words keyword ~ 8 ~ ~ l ~ 4 ~ ~ d f l ~ ~ l ~ ~ ; ~ l u ~ # 4 l u L a w i ~ ~ ~ d n i W 3  

c++ d a ~ t ~ ~ n n r ~ u o f ~ n i u l r ~ ~ i ~ d ~ f l u ? ' m ~ d r z a ~ ~ u ~ ~ ~  

6. Identifier ~ ~ ~ l ~ u d d @ # l u m u  ~ l ' i l l f l ~daaoad i~ l l d~  r r~odar~l f iqu n l r  
Y Y iiiuunauuidiac~ndio~miun~~n~(pl'~o~niwi kuau(iuhu6ao'nwnimo'~nqw 

r i o ~ n ~ o t u u l u i n i i a  d C 7 d ~ ~ d ~ f l ~ d i ~ ~ ~ ~ ~ ~ ~ ~ d i ~ ~ ~ ~ m ' ~ o ' ~ W t ~ i W i o ' ~ n ~ ~ n " ~ ~  

~Lsi i l . i lu~~i lu~narz~~~~~du~ ~~ardia~nnmdia~bindia~u~iio.ii~~uau~t:dia~u 

7. naiuunnpiirrra~irninl,-nifldia~~dt ~~a=:niri i iuumriimd Ao n i rd~mif ld ia  

~ ~ d r f u 4 o ~  8dic7d~ilu a i u i t o ~ d d u u ~ ~ ~ l a ~  rii~~imiu~iriiu~o~nird~u"m.~~uao~ 

Idllt~~nnr u ~ l n i i u n i d u  ri~d~n"u~udia~~dr'ilzIdniuiro~dduu~~da~d~~lrti 

0. Assignment statement ~ f l u i ~ k ~ ~ u n i r i i i u u n r i i ~ f i ~ ~ ~ ~ a ~ ~ d t ~ ~ ~  IMqjA'nwni = 

~ ~ u n ~ t C i r i i l n 7 n i c X i u a a ~ ~ ~ ~ ~ d o ~ v I u i ~ ~ d l i l . ~ ~ r i ~ a ~ ~ ~ 1 r n i ~ ~ i u  

Kms= 10.0*5 ;  

9. nirfuunzunmtwa<uninlw c++ I k m ~ ~ u I f l f l u a a i a  iostream Imuiiiuumlfi 

aeddn cin uaz >> ~fludinrnviilunit~u%o~~n~~~~fluS;Uw' unrooddn cout 

L L R ~  << ~ f l u~n t~~ id l f l un i l l t ~ ;~w '~ne3~~~~nn i r4on iw  

i o. t d ~ ~ u u ~ a ~ d a o t ~ n ~ n t u  c++ 
i 

compiler directive 

using namespace std; 
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int main( ) 

I 
declaration statements 

executable statements 

1 
Y 

I 1. i io'iuiu~~rnntur:~uua~~u~dotuuiu r *I r i a  l u u v i a r u r o ~ m r u ~ u ~  11 

firti 
4 

12. n ~ n i o ~ ? u ? ~ r ~ ~ w r 6 m ~ r n ~ i f l r n ~  ~uawuqt~Eiu~dn~mo:41'Iuqmriau fiinu 

LA%NIUI€I unary + - ~~o:~IL~Iu~IK~~Bu~ fiiwu * , I . % wnsr4 i~ i Iu  
4 4 

rii&doui norii~9u~ploatuuiuuqn~~a::au ~:ns:di~fluriiKuqmJilu f i i ~ n w t  
4 d 

rruiuod'luo:Ku~#u~riu ~:na4i~mwtuuiunwuriou~~u~ 

13. pl~iuiim~~imlun1~~jiuuIIJ~~~noud~u'5nun"~~ld~~~n~1u 3 aiinfla nqiufim 
Q U l ?u inmln ia i  . n~iuijmluaordgumnir ~~a:n?~Zmnicmosn 



1. ~~l,rul&(identif ier)dfl~d~ ~ i i ~ ~ ~ n ( ( ~ m i u n ~ ~ n r u n " ~ $ r n i ~ d ~ ~ ~ u i u ~ n  fi?fl&$rni , 
J 

L A ~ Q Q H U I U ~  

........... income ........... two fold .............. hour*rate ............... :myproram 

ex1 .cpp... ...... ex1 '-' ............... -a bc ............... MA1 N ........... 
................ .......... .............. pi variable return tom's ........... 

main .......... income#l ............. const ................ 1 time 

............ 

DATA REQUIREMENTS 

Problem Input 

int fahrenheit 11 temperature in degree Fahrenheit 

.Problem Output 

float celsius 11 temperature in degree Celsius 

Formula 

celsius = (519) (fahrenheii- 32 ) 
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DATA REQUIREMENTS 

Problem Input 

int x,y /I two item 

Problem Output 

int sum /I sum of x and y 

int difference I1 difference of x and y 

int product I/ product of x and y 

int quotient // quotient of a devided by y' 
)r 

5. ~~SuufdsirnruiiuGi~lCn~Lilud~u6 iiu~mlfl~flu?C~nFu ~~nzn5u 

( 1 dou6iin'i~M'in'Y 0.453592 'ifanr'u v k  453.59237 nrYU ) 

6. stSuu1dtuntu~uw'~dd~trduuln~ auim 6 x 6 
Y A i  

7. qt~uu1dsunrui1u~a1u0ia~~a::ma1unt14~~.jdL~i:uud4L~~au1P,Lu'i]M~u\I fi1~61 
Y A 2  

a e a d b t n i o ~ m ~ ~ i ' l ~ n o i i ~ m r i  1 iuiCi do 2 miri\~~umr ~u~nu~:I#~ani~YiiIm~4'il:: 

VhH 61 ~24% 

8, stSuu'lPdrttno~FuAi~fiw LLa:: dau aotrinnad~ 2 i i w u  Giuirciwa~mno~riima 

9. ~uufdt~~noudiu~iuaua'i l .~~~1mfu~~i~o'4~%mo du triceratops ~ W ~ O ~ L ~ D  145 

~ I U ? ~ I L L ~ ~  H?D brontosaurus S % W Q Q L ~ D  182 &IU~UILL&~ 'lP11oGiu~~~dg~4IS;~flu 

41~3~?Yld ( 1 g$hiL%'ii?k 365.25 k) 

10. ~~~~uufdsunsuQuiiuauiuiisz~~i~Fii o $4 18000 MI~LL~U%JWZ q~i~da441~3u 

iu lbi i1f i~~~i lua~i3fu. j  GIMUUI~ LLRGIUV.GUI~~ 

I 1. q.rduufds~ountuluni~Fu~aa 3 41uaulm~nwutluGuWC ~ . r a i r i i ~ ~ d u ~ o c ~ i ~ a q t ~ m d  

12. afi~dottnouluhd 8 fmuniwnlnnuoc~fiadau~~n'il\~ Guwbonuinirsoniw 
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