DATA TYPES AND VARIABLES - INTRODUCTION

[0 Values (objects) can be grouped into types according to their
properties, e.g.
Irtegers
Red nunbers
. Charades

O A type denotes how a value is represented and what operations can
be performed on it, e.g.

I rtegers havetypeirt.
. Operdionsindud ng + -, * / may be perfamed on vd ues of typeirt.

BAsIC DATA TYPES

[0 Basic (built-in) data types include:

. char ot
in 45 3 897878 -36
. floa and double 6398 056 -V 7 90

[0 Basic data types have different storage sizes which is machine
dependent, e.g.

. Char usudly gaedin 8 its
int usudly gaedin nach ne word (e g 32 bty
. vad has no ¢ arage
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LITTLE BIT OF MATHEMATIC

[0 Data are represented in computer using two numbers:

< 0

1
Basicinfa naionurtinconpuerisht. It can has vd ue eéither O 1
Qoup o 8"Htsiscdled Byte
Exanp e

Nu nber 12 can be saredindde conput & as sequence

00001100

QUALIFIERS

O Qualifiers modify integers and (double)
. shat, long- apdiedtoirtegers
. Candedaeojedsasshort int o just short
. These are nach ne dependert but guerart ees:
long >= ir >= shat >= cher
(eg 3Lty (eg 32 Hhty (eg 16 ity (eg 8Hhty

0 Also:
long doubl efor extended fl cating pa it preds on
longdoude >= doubde >= float
. sSgned uns gned aeapdiedtocharsandirns
uns gned goes fromzeroto positi ve nunber
. const o eds canna be changed (read onl'y)
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QUALIFIERS & TYPES (EXAMPLE)

Basic types:
in

char

fl oat

] ] (] (] ]

va d

Quantified types:
uns gnedi nt

long doubl e

short uns gnedint
constant char
constant va d

U
O
O
O
U
U

CONSTANTS (LITERAL VALUES)

O Integer constant

. ded nd 24, -679 78665
. oad 014, 052 4
hexaded na 0x0c, Oxff, Ox2a

0 Character constants
. codetha represertsthe charadtersinthe nach né s charader sd

Sl 7 prirtad e

=5 N N non prirtad e (\ =escape char)
= \Onnf ocd, wherenisQ-7

— ‘\xhh hexaded nd, his(09 af
—“hdl o worl d” charadter gri ng constart
-\0 ndl charader (zero vd ue

Notetha ‘X isnd thesane as “X’! ‘X ischaade whle“X” ischaade
gring wth oy one synbd.

Programming | Lectured = 6




VARIABLES

0 A variable is a named container which can hold objects representing
values (skipping “object” point of view, check out analogy with
mathematical variables)

X 1

The box represerts acortd ner named X whichis hd d ng an o edt
represerti ngthe vd ue one
O To clarify
. Vdues aeabstract ertities eg naud numbers
. hedsae G- representaions d vd ues
. Varialeshd d odjeds

O Note that as a variable is a container, its value can be changed, hence
the name.
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VARIABLE NAMES AND DEFINITIONS

0 Variable names are case sensitive and are alphanumeric
« X X34 wdgt hdgh aevdid
. 34X % 34 nunber d cas aeinvdid
. hunber_of cars Nunber G Cas aevdid

. Notetha CH vaiades ae case serdgtivetherd ae nunber & Cars and
Nu nber o Crs represert dfferent variad es

. Alegd idertifier isany sequence d latasand d gts there ae hownever a
fewth ngstha aena dlowed

. Anidertifie shod d na
— beg n wthanunber
— begnwth__
— be a G++ keyword
— cortd n spaces
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VARIABLE NAMES AND DEFINITIONS

0 C++ variables are declared as:

<type> <var_name>

. <ype>isany o thefundanend daatypes described previoud y and
<var_nane>isthe nanetha wll be assod eted wthth's new olj edt

Exanpl e

/I ded ares upper andl ower asirtegers
irt upper, | ower;

/I gender hd ds as nd e charad &

char gender;

. Arecertly dedared ofj ed that has na beeninitidizedis a danger ous
thng thereisno way o know ngthe vd ue of an un ritidized variad €

VARIABLE NAMES AND DEFINITIONS

. The vaiade may dso beiritidized on ded ardion
in agel =25 age2 =30
fl ot ha ght =180 34
in age dffeaence =age2 - agel;

Notethet avaiadeis usad efromthe part of ded araion
— Soit can be used even bef areinitidizati on
— Exanpl e
irtij,k
k =i4;
— Resutisno dete nngic
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READABILITY

O Itis extremely helpful to both yourself and other programmers to use
logical variable names. Int x may seem like a solid variable name but it
is extremely ambiguous to anyone who uses or maintains your code in
the future.

. Accepald e variad e manes

rad us Nunber G Qeds S udert _ Address
. Unaccepad e (bu vdid veridd e nanes
r NOO S A

Use comnon sense when choosi ng vari ad enane. Even descri i ve nanes
may becone “too” annoyi ngto read
Nu nber G (g edsR esertlnLig Wenl nstanced Li slsGeated
Nu nber G (g edsResertInLig Wenl nstanced Li slsDd eted
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STATE AND VARIABLES

[0 The state of a C++ program is represented by
. thegaed thevirtud nach ne defiring how Cr+ prograns ae execued
. acdlediond variad es nan pu e ed by the program

Variald es ae mned and used wthn G+ programtext tostae and
mani pu &e vd ues
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VARIABLES AND TYPES

O All variables are typed and can only hold values of that type

. Think o the variad e cortd ner be ng d acertdnshape and g zethet can
only hddoljedsthea fit

. Only operaions supparted by thetype o the variad e can be perf a ned on
the conterts o the vaiald e

. C++ supports grongtyp ng wh ch enf arcestheserd es
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CONSTANTS

0 The keyword const can be added to a variable declaration to create
constants - a variable whose value cannot be changed after
initialization

const int radius =12

const float pi=3.145

. constart nust beiritidized when ded ared
. The vd ue d congtart cannat be changed by ass gnnent
. Theconple wll nad conpleapogamwthfa exanp e

radius = 13
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ASSIGNMENT OPERATOR

0 The contents of a variable can be changed using the assignment
operator (=) (It is assignment operator, equality operator is ==

in age /I ded arethe variald e age

age =35 /I daetherepresertdion o BHinthe
/I vari ad e naned age

age =age +1, /l add 1tothecorterts o age and

/l aetheresult backinage
/I Notethet thisis NOT a vdid
/I na henatical express on

ASSIGNMENT OPERATOR

0 Given
—irt fird;
—in second
—in thrd
We can wite

thrd = second = firea =42
Thisisequ vdert to

fird =42

second =42

thrd =42
That is

thrd =(second = (fird = 42));

0 Important: = is not a test for equality.
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ENUMERATED TYPES

O An enumerated type is a type whose values are taken from a list of
possible constants. The construction for declaring an enumerated type
is as follows,

. Usage enum un que_nane { condart-lid }
. The uri que_nane becones ad gind type dte ded arai onand any

vaiade d tha typecan onl ytake avd uethat iscortdnedinthelig o
congtarts

0 They make code easier to read and understand, e.g.
. A progamtha frequertly usesthe cd a's asattri bues
enum cda {Bue Rd Wite Back};
cda ca_cda;
Thefiddca_cd a can onl ytake vd uesfrom B ug Red White a Back
[0 Variables of enumerated type can, once initialized, have their values

updated. However you should note that enumerated types cannot be
iterated over
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ENUMERATED TYPES (EXAMPLE)

enum cda {Bue Rd Wite Back};
cda ca cdalca cda2

cax cdal=Bue

ca_cda2=Wite

ca cdal=Bak

cax cdal=cax cdal+ca cda2 invdid
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REFERENCES

O Areference is a type which gives an alternative name for an object,
such as a variable

int i; /I normal variable

int &r = i; /I reference variable
. risnowandterndive nane (an dias) fa the variad ei
. Bothi andr refer tothe sane cortd ner
Soif we have =2
ths neansthet i isdsoequd to2

0 Any type name followed by an ‘&’ denotes a reference type
ini;
doudex vy
cher g
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REFERENCES

int&r =i
doude & =x &b =y,
char &1 =g
. Notetha aspace can appear bef e and dterthe’ &

. Notetha when areerenceis defined it MJUST beirntidizedto be a
referencetosoret i ng o thecared type

e
e = /linvdid
it & /I na intidized

. Sisuwsdessasit does nd refer toanything
. Notetha thereisno dher waytorde toanoljed than by intidizaion
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REFERENCES

0 The reference is simply another name for an existing object

0 The reference can be used in normal expressions, in the same way as
a variable name

irtx

it & =x
r=2+4
=7

. Notetha thegperaas(s * + €c aeappiedtothe ojectthe r refes
tqi.e theirteger x

. Notetha there aeno operaorsthet operaeontherederenceitsdf

. Notetha arderencecanonyredeatoasngevaiade
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