SRUCTS AND UNIONS - INTRODUCTION

[0 Whereas an array is a collective type of like elements, a struct is a
collective type of arbitrary elements. A struct is defined as follows

Usage:

struct unique_name {member _list};

0 Each struct must have a unique name. This name is a new type that
has been defined by the programmer

0 The semi-colon after the last brace is essential to the definition

0 member_list denotes the field(s) of the struct
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STRUCT EXAMPLE

[0 Imagine a C++ program that is used to keep track of customers bank
details. A suitable struct for such an implementation may be

struct bank_record

{
int acc_number;
int date_of birth;
float current_balance;
I3

The unique_name bank_record is now defined as a new type and can
be used accordingly
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MORE ON STRUCTS

0 Variables of struct type can be declared in exactly the same way as
variables of a fundamental type. So to declare a new instance of the
struct bank_record

bank recard my_recad

which defines an instance of bank record whose unique name is
my_record

[0 Note - You can never assume the value of an uninitialized variable and
the same it true of the individual fields of a struct. You should always
initialize a struct after it has been declared

The individual fields of a struct can be accessed using the (dot) . notation

. Toasdgnavdue o 199 9tocurent_bdancefidd d thevaiad e
my_recard we use

my_recard curert_bd ance = 199 99,
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INITIALIZING STRUCTS

00 It may be useful to define a function for initializing you structs

#include <iostream.h> bank record initialize()
// Define the struct bank_record {
struct bank record // Declare temporary local struct
4 bank record temp rec;
int acc_number;
int date_of birth; // Initialize all member variables
float current balance; temp_rec.acc_number = 0;
b temp_rec.date of birth = 0;
// prototype the initialize function temp_rec.current_balance = 0.0;
bank record initialize();
main() // Pass struct back
{ return temp_rec;
bank record john; // Declare an }

// instance
john = initialize(); // Initialize John

}
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INITIALIZING STRUCTS

O Structs can also be initialized at the time of declaration, in a very
similar way to arrays

To initialize an instance of a bank_record we would type

bank_record my_record =

{
12345,
171271,
99.99

H
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STRUCTS AND FUNCTIONS

0 Structs can be passed to, and returned from, functions in the same
way as any other variable type, e.g.

bank_record find_record(int acc_num);

is a function that takes an account number and returns the necessary
instance of bank_record

0 Equality (==) and non-equality (=) are not defined for structs.
Although the programmer may define these operations (or define
function that will compare them)

[0 sizeof operator on struct may return different size then sum of size of
all struct members! Reasons behind are architecture dependent (some
types are aligned to certain boundaries in memory).
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ARRAYS OF STRUCTS

0 We have seen
. drudsaeausefd way d goup ngtoge her recards o i rf or nati on
. arayspovdeawaytodaeacdledion d one paticd a type d o ett

00 By placing structs in arrays, we have a way of collecting together
various records

To declare an array of bank_record structs, use
bank_record bank_file[10];

making bank_file an array of size 10 where each element in the array
is a bank_record

0 How do we access each of the individual structs
To place a value into current_balance of the fifth record in the array

bank_file[4].current_balance = 99.99;
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UNIONS

[0 A union is a struct that holds only one of its members at a time during
program execution.

Usage:

union unique_name {member _list};

Example:

union WeightType

{
long wtinKgs;
int wtinPounds;

float wtinTons;

b
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MORE ON UNIONS

. A runti ng the nenory space dl oca edtothe variad e we ght does na
ind uderoomfor three d i nct conponerts

. The assunptionisthe the pogramwll never need a we ght inkgs, a
wel ght i n pounds, and a wei ght intons 9 nultaneoud y while executi ng

. The purpose d aunonistoconserve nenory by fad ng severd vd uesto
usethesane nmenory space one & ati ne

Exanp e
wel ght. vil nTons =4 83
/I we ght intonsisnolonger needed Reusethe nenory space
wel ght. vil nPounds = 35
/I wa ght inpoundsisnolonger needed Reusethe nenory space

wei ght. vzl nKgs = 4000,
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MORE ON STRUCTS AND UNIONS

. Duetohgaicd ressons (Clanguage defirtion), it's posst eto have
sane nane fa grud (a unon enun and nonstrud i n sane scope!
. Likehere
druct gas{int gint b };
it gagin buff, in gas);
unionone{in glongly longlong G};
long ong(i it g uni on one b);
. Insuch casg pgannane (¢&s) re tofunction
. Toaccessdructure we nmust prefixit wthdrud.
i i}
{
druct gds ny sas
uni on one X,
it y=sas(Qo);
long z =one(Q X);
}
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MORE ON STRUCTS AND UNIONS

. Typeequvdenceincase d sruduesisasfdlows:

drud one{int a};

dgrud two {irt g};

one x

twoy,z

y=x [l Bra, dffeet types!!!

y =z [/ QGxred, they have sanetype

. Sruduesaedsodffeaert fromfundanertd types

irtl =y, // Wong yhastypetwg, whlel hastypeint

. Srudscan beded aed befaethey ae defined muchli ke functi ons

grudt bank_record
va dtest();
drua bank record {irt ahc};

MORE ON TYPES

. Thereisa way howto defi ne new nane far type

Keywor dtypedef wll do ajdo

typedef  unsgned|ong U ong
typedef int irn32
typedef shat irtl6

. S nila to way howref eence vari ald es works
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New naneissynonymfa aignd one My befredy nixedin pogam
Usedtoshatentype nanes (U ongis defiritd y shater then uns gned
[ ong).




