Chapter 9 Structures
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struct date

{
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int month;
int day;
int year;
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struct date today;
struct date tomorrow;
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today.day = 25;
today.year = 2004;
if(today.month ==1 && today.day ==1){...}

Program 9.1 lllustrating a Structure

// Program to illustrate a structure
#include <stdio.h>
int main(void)

{
struct date
{
int month;
int day;
int year;
};

struct date today;

today.month = 9;

today.day = 25;

today.year = 2004;

printf (""Today"s date is %i/%i/%.2i.\n", today.month,
today.day, today.year % 100);

return O;
bs

Today"s date is 9/25/04.
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tomorrow.month = today.month;
tomorrow.day = today.day + 1;
tomorrow.year = today.year;
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Program 9.2 Determining Tomorrow’s Date

// Program to determine tomorrow"s date
#include <stdio.h>

int main (void)

{

31,

struct date

{
int month;
int day;
int year;
}:

struct date today, tomorrow;
const int daysPerMonth[12] = { 31, 28, 31, 30, 31, 30,
31, 30, 31, 30, 31 };

printf(""Enter today®s date (mm dd yyyy): ™);
scanf("%i%i%i1', &today.month, &today.day, &today.year);

if( today.day !'= daysPerMonth[today.month - 1] )

{
tomorrow.day = today.day + 1;
tomorrow.month = today.month;
tomorrow.year = today.year;

by

else 1T( today.month == 12 )

{ // end of year
tomorrow.day =
tomorrow.month 1;
tomorrow.year = today.year + 1;

1;

by

else { // end of month
tomorrow.day = 1;
tomorrow.month = today.month + 1;
tomorrow.year = today.year;

printf ("'Tomorrow®s date is %i/%i/%.2i.\n"", tomorrow.month,
tomorrow.day, tomorrow.year % 100);
return O;

Enter today®s date (mm dd yyyy): 12 17 2004
Tomorrow"™s date is 12/18/04.
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Program 9.3 Revising the Program to Determine Tomorrow’s Date

// Program to determine tomorrow"s date
#include <stdio.h>
#include <stdbool.h>

struct date

{

int month;
int day;
int year;

main (void)

struct date today, tomorrow;
int numberOfDays(struct date d);

printf("Enter today"s date (mm dd yyyy): ");
scanf("%i1%i%i1", &today.month, &today.day, &today.year);

if( today.day !'= numberOfDays(today) )

{
tomorrow.day = today.day + 1;
tomorrow.month = today.month;
tomorrow.year = today.year;

be

else 1T( today.month == 12 )

{ // end of year
tomorrow.day =
tomorrow.month 1;
tomorrow.year = today.year + 1;

1;

}

else

{ // end of month
tomorrow.day =
tomorrow.month today.month + 1;
tomorrow.year = today.year;

1;

}

printf ("'Tomorrow®s date is %i1/%i1/%.21.\n",tomorrow.month,
tomorrow.day, tomorrow.year % 100);
return O;




// Function to find the number of days in a month
int numberOfDays(struct date d)

{
int days;
bool islLeapYear(struct date d);
const int daysPerMonth[12] =
{ 31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31 };
if( isLeapYear (d) == true && d.month == 2 )
days = 29;
else
days = daysPerMonth[d.month - 1];
return days;
¥

// Function to determine if 1t"s a leap year
bool isLeapYear(struct date d)

{
bool leapYearFlag;
if((d.year®%4 == 0 && d.year%100 '= 0) |] d.year%400 == 0 )
leapYearFlag = true; // 1t"s a leap year
else
leapYearFlag = false; // Not a leap year
return leapYearFlag;
by

Enter today"s date (mm dd yyyy): 2 28 2004
Tomorrow™s date is 2/29/04.

Enter today"s date (mm dd yyyy): 2 28 2005
Tomorrow"™s date is 3/1/05.
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Program 9.4 Revising the Program to Determine Tomorrow’s Date

// Program to determine tomorrow"s date
#include <stdio.h>
#include <stdbool.h>

struct date

{
int month;
int day;
int year;
};

// Function to determine if it"s a leap year
bool i1sLeapYear (struct date d)

{
bool leapYearFlag;
if ((d.year%4 == 0 && d.year%100 = 0) || d.year%400 == 0 )
leapYearFlag = true; // 1t"s a leap year
else
leapYearFlag = false; // Not a leap year
return leapYearFlag;
by

// Function to find the number of days in a month
int numberOfDays (struct date d)

{
int days;
const int daysPerMonth[12]
={31,28,31,30,31,30,31,31,30,31,30,31};
iT( isLeapYear(d) == true && d.month == 2 )
days = 29;
else
days = daysPerMonth[d.month - 1];
return days;
by

// Function to calculate tomorrow®s date
struct date dateUpdate(struct date today)
{
struct date tomorrow;
if( today.day !'= numberOfDays (today) )
{
tomorrow.day = today.day + 1;
tomorrow.month = today.month;
tomorrow.year = today.year;
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else 1Tt ( today.month == 12 )

{ // end of year
tomorrow.day =
tomorrow.month 1;
tomorrow.year = today.year + 1;

1;

}

else

{ // end of month
tomorrow.day =
tomorrow.month today.month + 1;
tomorrow.year = today.year;

1;

}

return tomorrow;

int main (void)

struct date thisDay, nextDay;

printf(""Enter today"s date (mm dd yyyy): ");

scanf("%i%i%i",&thisDay.month, &thisDay.day, &thisDay.year);

nextDay = dateUpdate(thisDay);

printf(""Tomorrow®™s date i1s %1/%1/%.21.\n"",nextDay.month,
nextDay.day, nextDay.year % 100);

return O;

Enter today"s date (mm dd yyyy): 2 28 2008
Tomorrow®s date is 2/29/08.

Enter today®s date (mm dd yyyy): 2 22 2005
Tomorrow"s date is 2/23/05.
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numberOfDays fidanardu isLeapYear
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Program 9.5 Updating the Time by One Second

// Program to update the time by one second
#include <stdio.h>
struct time
{
int hour;
int minutes;
int seconds;

¥
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int main (void)

{
struct time timeUpdate(struct time now);
struct time currentTime, nextTime;

printf("Enter the time (hh:mm:ss): ™);
scanf (%1 %1 -%i", &currentTime.hour, &currentTime.minutes,
&currentTime.seconds);

nextTime = timeUpdate(currentTime);
printf(""Updated time is %.-21:%.21:%-21\n"", nextTime.hour,

nextTime.minutes, nextTime.seconds );
return O;
}

// Function to update the time by one second
struct time timeUpdate(struct time now)

{
++now.seconds;
if( now.seconds == 60 )
{
now.seconds = O;
++now.minutes;
ifT( now.minutes == 60 )
{
now.minutes = 0O;
++now. hour;
ifT( now.hour == 24 )
now.hour = 0;
}
}
return now;
¥

Enter the time (hh:mm:ss): 12:23:55
Updated time is 12:23:56

Enter the time (hh:mm:ss): 16:12:59
Updated time is 16:13:00

Enter the time (hh:mm:ss): 23:59:59
Updated time is 00:00:00
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e n3ldABusuliAauls today i August 20, 2009 nl@sefaag
struct date today = {8, 20, 2009};

e 7an171dA1A1 12:29:55

struct time now = {12, 29, 55};
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o a0 ldA BN zaINENLEaLTY
struct time timel = {12, 29};
138
struct time timel = {.hour = 12, .minutes = 29};
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e 9i7a struct date birthdays[15]; 4519 array a%ia struct date #
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birthdays[0].month = 8;
birthdays[0].day = §;
birthdays[0].year = 1991;
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checkTime(experiments[4]);
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o msldAGudulERY array Aflaundnidlu structure sinldFasnatng
struct time runtime[5] = {{12, 0, 0}, {12, 30, 0}, {13, 15, 0}};
dunisianansuduliiusianls runtime[0] «lu 12:00:00, runtime[1]

w11 12:30:00 waz runtime[2] 1w 13:15:00

e 134 struct time testTimes[5] =

{{11, 59, 59}, {12, 0, 0}, {1, 29, 59}, {23, 59, 59}, {19, 12, 27}};

azgninulumdseanuafdsianalugl

hour

testTimes[0] < _minutes

.seconds

hour

testTimes[1] < .minutes

.seconds

hour

testTimes[2] <  .minutes

.seconds

hour

testTimes[3] <  .minutes

.seconds

hour

testTimes[4] < .minutes

.seconds
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Program 9.6 lllustrating Arrays of Structures

// Program to illustrate arrays of structures
#include <stdio.h>

struct time

{
int hour;
int minutes;
int seconds;
};
int main (void)
{
struct time timeUpdate(struct time now);
struct time testTimes[5] =
{{11,59,59}, {12,0,0}, {1,29,59}, {23,59,59 }, {19,12,27}};
int i;
for( 1 = 0; 1 <5; ++i )
{
printfF("Time is %.2i:%.21:%.21", testTimes[i1].hour,
testTimes[i].-minutes, testTimes[i].seconds);
testTimes[i] = timeUpdate(testTimes[i]);
printf("" ...one second later it"s %.21:%.2i:%.2i\n",
testTimes[i].-hour, testTimes[i]-minutes,
testTimes[i].-seconds);
¥
return O;
¥

// Include the timeUpdate function from Program 9.5 here *****

Time is 11:59:59 ...one second later i1t"s 12:00:00
Time is 12:00:00 ...one second later i1t"s 12:00:01
Time is 01:29:59 ...one second later i1t"s 01:30:00
Time is 23:59:59 ...one second later i1t"s 00:00:00
Time is 19:12:27 ...one second later i1t"s 19:12:28
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struct dateAndTime

{

struct date sdate;
struct time stime;

|5

Tuntiaurdnsausniiduniia struct date @a sdate waz auTnsiaNngaaily
Mhn struct time @ stime Y14 struct date uag struct time azfiasgn
Usznalinauntinngn
e uadaaNnNnNslsznATLAFaLLT struct dateAndTime 131414170 4519617
wilguilnatinguls e struct dateAndTime event;
¥ KX v o all ] Y, U ] 1 b o
e nadndedayaiun vinldlaeld event.sdate uazannandeniudn e

Warduldmiuin® wiu event.sdate = dateUpdate(event.sdate);
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o iumzniY N1sdnnedayaanld event.stime uaznisdediaya il
Wariuili event.stime = timeUpdate(event.stime);

e N17819DNANNTNIANZA9FLTY event.sdate.month = 10; w34
++event.stime.seconds;

o msldrnGEudu 1Ty
struct dateAndTime event = {{2, 1, 2004}, {3, 30, 0}};

Tunnsaesuiigl February 1, 2004 1981 3:30:00 11NN
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9.6 Structure NN&AN1TNLIW Array

e Structure Nannanidu array & LiuWlNAeIN19UIENA structure THa

Tdda month NRANNTNARANWILTUIUAAULTU LaZFIfnEIa NFtaTa

Y o
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struct month

{

int numberOfDays;
char name|[3];

2
anuuLlsznAfaLlsmRA struct month Aail
struct month aMonth;
v =K a 1 o o dsj
® NFENDNANITNLARZFHILTIUAIT
aMonth.numberOfDays = 31;

aMonth.name[0] = J’;
aMonth.name[1] = ‘@’;
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aMonth.name[2] = ‘n’;

o vigaaldAnFuANlTlunauUsznAfLLT fail

struct month aMonth = {31, {*)’, ‘@’, ‘n’}};

o N 12 Wwauiannsadsznidsiaudsaiia struct month 1hdw array 14
U struct month months[12];
o Tdsunsudnlddlunisldarusaudsaiia struct month TneldanEusulEny

Aal? LAZULAAIANUATITLUAANNINULINAE

Program 9.7 lllustrating Structures and Arrays

// Program to illustrate structures and arrays
#include <stdio.h>
int main (void)

£

int i;

struct month

{
int numberOfDays;
char name[3];

}:

const struct month months[12] =

{{31, {"3°, "a", "'n"} }, {28, {°F", "e”, "b"} },

{31, {'M, rar, "r} }, {30, {AT, pT, o} 3,
£ 31, {*w7, a7, 'y} }, €30, {037, tut, v},
{31, {737, "um, "1} ), {31, {°AT, tut, gt} ),
{30, {*s7, ve", *p} }, { 31, {"07, c7, "t} },
£ 30, {*N", "o", *v-} }, {31, {'D", e, "¢’} } X

printf ('Month Number of Days\n");

printf (""--— —————————————- \n"");

for (1 =0; 1 < 12; ++1 )
printf (" %c%c%c %i\n",

months[1].name[0], months[i].name[1],
months[i1].name[2], months[i].numberOfDays);
return O;
+
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9.7 n13uUszn1Asiauls structure luuuuay

e iautls structure aungnusznaldndaniunislsznne structure 8iag

struct date
{
int month;
int day;
int year;
} todaysDate, purchaseDate;

Wun19dsznne structure aiia vy uaziszniAsiaulsaasdia s

e lun1stinanngnldAEusulFlsmuiu

struct date
{
int month;
int day;
int year;
} todaysDate = {8, 20, 2009};
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