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Aufgabe 6.2.

Esist zuerst notwendig einen Namespace MDate zu erstellen. Ich orientiere mich dabel stark an den Beispielen
aus der Vorlesung. Die Basi sdatentypen entsprechen denen aus Aufgabe 6.1..

PrimitiveT h:

RN NN NNy
/1 Sof t war ebauel emente |, Aufgabe M. 1

/1

/1 author: St ephan Brumme

/1 1ast changes: Novenber 23, 2000

#i fndef __PRIM TI VETYPES_H__
#define __PRIM TI VETYPES_H__

/1 define the basic types
/1l nanes are closely related to their Pascal equivalents

typedef int O di nal ;
typedef bool Bool ean;
typedef float Real;
typedef char* String;

#endi f

MDate.h:

R NN NNy
/1 Sof t war ebauel emente |, Aufgabe M. 2.

/1

/] author: St ephan Brumme

/1 1ast changes: Decenber 29, 2000

#i fndef __ MDATE_H__

#define _ MDATE H _
/1 we need the CEDL-types Ordinal,
#include "PrimtiveTypes. h"

/1 define nanespace Mate
nanespace MDate

{
/1 struct which holds a single date
typedef struct
Or di nal Day;
Ordi nal Month;
Ordinal Year;
} TDate;
I/ initializes a Thate struct with the current date
voi d Today( TDat e& TheDat e) ;
/Il initializes a Thate struct with a specified date
/1 !'!l does not verify for validity !!!
voi d | nitDate(TDate& TheDate, Ordinal TheDay, Ordinal TheMonth, Ordinal TheYear);
/'l conpares two dates
Bool ean Equal Val ue(const TDate& Datel, const TDate& Date2);
/! copy a date
Bool ean Copy(TDat e& Datel, const TDate& Date2);
/1 displays a TDate
voi d Show(const TDate& TheDate);
b
#endi f
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MDate.cpp:

R NNy
/1 Sof t war ebauel emente |, Aufgabe M. 2.

/1

/1 author: St ephan Brunmme

/1 1ast changes: Decenber 29, 2000

/1 include the header file
#i ncl ude "MDate. h"

/'l standard tinmer library
#i ncl ude <tine. h>

/1 needed to display data in Mbate:: Show..)
#i ncl ude <i ostreanv

/1 initializes a TDate struct with the current date
voi d MDat e: : Today( TDat e& TheDat e)

{
/1 the following code is taken from MSDN

/'l use system functions to get the current date as UTC
time_t secondsSi ncel970;
ti me(&secondsSi ncel970);

/1 convert UTC to local tinme zone
struct tm *l ocal Ti ne;
local Time = | ocal ti me(&secondsSi ncel970);

/1 store retrieved data

TheDat e. Day | ocal Ti me- >t m nday;

TheDat e. Mont h | ocal Ti me- >t m non + 1;
TheDat e. Year | ocal Ti me->tmyear + 1900;

/Il initializes a Thate struct with a specified date
/1 '!l does not verify for validity !!!
void Mbate::InitDate(TDate& TheDate, Ordinal TheDay, Ordinal TheMonth, Ordinal TheYear)
{
/1 nothing speci al
TheDat e. Day = TheDay;
TheDat e. Mont h TheMont h;
TheDat e. Year TheYear ;

/'l conpares two dates
Bool ean MDat e: : Equal Val ue(const TDat e& Dat el, const TDate& Date2)

{
return ((Datel. Day == Date2.Day ) &&
(Datel. Month == Date2. Month) &&
(Datel. Year == Date2.Year));
}

/'l copy a date
Bool ean MDate: : Copy(TDat e& Datel, const TDate& Date2)

/1 both dates nust differ
if (Equal Val ue(Datel, Date2))
return fal se;

Dat el. Day = Dat e2. Day;
Dat el. Mont h = Dat e2. Mont h;
Dat el. Year = Date2. Year;

/'l successfully done
return true;
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/1 displays a TDate
voi d MDpat e:: Show( const TDat e& TheDat e)

std::cout << TheDate.Day << "." << TheDate.Mnth << "." << TheDat e. Year

<< std::endl;

Das Haus verwaltet seine Raume in einem Array aus den Datentyp TRoom. Dieser wiederum ist bekannt aus den

vorherigen Ubungen.

MRoomh:

RN NNy
/1 Sof t war ebauel emente |, Aufgabe M. 1

/1

/1 author: St ephan Brumme

/1 1ast changes: Decenber 29, 2000

#ifndef _ ROOM H
#define __ ROOM H

#include "PrimtiveTypes. h"

/1 define the namespace Room
nanespace MRoom

{
/! Data structure representing a roomunit
struct TRoom
Ordi nal Number OF Roors;
Ordinal Area;
b
/1 Initializes the TRoom structure
void I nit(TRoom & oo, Ordinal nor, Odinal ar);
/1 Conpares two exenpl ars
Il returns "true" if attributes of both are equal; "false" otherw se
Bool ean Equal Val ue( TRoom rool, TRoom ro002);
/1 Copies the attributes of roo2
/1 returns "true" if successful, "false" if no menory allocated
Bool ean Copy( TRoom& rool, TRoom ro002);
/1 Returns the NunberOf Roons attribute
Or di nal Get Nunmber Of Roons( TRoom r 00) ;
/1 Sets the NunberOf Roons attribute
voi d Set Nunmber Of Roons( TRoom & 0o, Ordinal nor);
/1 Returns the Area attribute
Or di nal CGet Area( TRoom r00) ;
/1 Displays the attributes
voi d Show( TRoom r00) ;
}
#endi f
MRoom.cpp:
TEEEEEEErrr i rrrrrrrrd
/1 Sof t war ebauel emente |, Aufgabe M. 1
11
/1 author: St ephan Brumme
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/'l 1ast changes: Decenber 29, 2000

/1 inmport cout to display sone data
#i ncl ude <i ostreane
#i ncl ude "MRoom h"

/1 open std nanespace
usi ng namespace std;

/1 define the namespace Room

/1 Initializes the TRoom structure
void MRoom : | nit(TRoom & oo, Odinal nor, Odinal ar)

{
roo. Nunber Of Roons = nor;
roo. Area = ar,;
}
/1 Conpares two exenpl ars
Il returns "true" if attributes of both are equal; "false" otherw se
Bool ean MRoom : Equal Val ue( TRoom rool, TRoom r002)
{
return ((rool. Area == roo2. Area) &&

(rool. Number O Roons = ro0o02. Nunber Of Roons) ) ;

/'l Copies the attributes of roo2
/1 returns "true" if successful, "false" if no menory allocated
Bool ean MRoom : Copy( TRoonm& rool, TRoom ro002)

if (Equal Val ue(rool, roo2))
return fal se;

rool. Area = roo2. Area;,
rool. Nunber Of Roons = roo2. Nunber Of Roons;
return true;

/1l Returns the Number Of Roons attribute
Or di nal MRoom : Get Nunber OF Roons( TRoom r 00)

{
}

return roo. Nunber Of Roons;

/1 Sets the NunberOf Roons attribute
voi d MRoom : Set Nunmber Of Roons( TRoom &r oo, Ordinal nor)
{

}

roo. Nunber Of Roons = nor;

/!l Returns the Area attribute
Or di nal MRoom : CGet Ar ea( TRoom r 00)

{
}

return roo. Area;

/1 Displays the attributes
voi d MRoom : Show( TRoom r 00)

cout <<"Es sind "<<roo.Nunber Of Roons<<" Raeune nit einer Flaeche von "<<roo.Area
<<"."<<endl ;

}

/! end of nanespace Room
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Die @nzelnen Funktionen von MHouse entstammen auch vorherigen Ubungen, so dassich in der Regel mit
Cut'n’ Paste bekannten und getesteten Code verwende.

RN NN NNy
/1 Sof t war ebauel emente |, Aufgabe M. 2.

/1

/1 author: St ephan Brumme

/1 1ast changes: Decenber 29, 2000

#i f ndef __ MHOUSE_H__
#define __ MHOUSE H

/1 we need the CEDL-types Ordinal,
#include "PrimtiveTypes. h"

/'l inport MDate
#i ncl ude "MDate. h"
/1 inmport MRoom
#i ncl ude "MRoom h"

nanespace Mdouse

{
/1 open nanmespaces MRoom and MDate
usi ng namespace MRoom
usi ng namespace MDat e;

/1 max. nunber of roons in a house
const Ordi nal ROOMS = 20;

/1 array of pointers containing the housens
typedef TRoom TArrayCOf Roons[ ROOVE] ;

/1 data struct THouse for a single house
typedef struct

TDat e Dat eOf Foundat i on;
Ordi nal Count;
Ordi nal Cursor;
TArrayOf Roonms PSet ;
} THouse;

/1 initializes the THouse structure
void I nit(THouse &house);

/'l conpares two exenpl ars
Il returns "true" if attributes of both are equal; "false" otherw se
Bool ean Equal Val ue(const THouse& housel, const THouse& house2);

/'l copies the attributes of house2
/1 returns "true" if successful, "false" if no nmenory allocated
Bool ean Copy( THouse& housel, const THouse& house2);

/'l retrieve date of foundation
TDat e Cet Dat eCf Foundat i on(const THouse& house);

/1 get number of roons
Ordinal Card(const THouse& house);

/1 add a new roomto a house
Bool ean | nsert ( THouse& house, const TRoom& roonj;

/Il returns the first roomof a house
Bool ean Get First(THouse& house, TRoonm& roon;

/1 returns the last room of a house
Bool ean Get Next ( THouse& house, TRoon& roomn;

/'l 1ooks for a given roomand sets cursor, if possible
Bool ean Fi nd( THouse& house, const TRoonm& roomn);
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/'l returns the roomthe cursors points to
Bool ean Get Current (const THouse& house, TRoon& roomn;

/1 deletes the roomthe cursor points to
Bool ean Scrat ch( THouse& house);

/1 displays the attributes
voi d Show( THouse house);

b

#endi f

MHouse.cpp:
NN NNy
/1 Sof t war ebauel emente |, Aufgabe M. 2.

/1

/1 author: St ephan Brumme

/1 1ast changes: Decenber 29, 2000

#i ncl ude <i ostreane
#i ncl ude "MDate. h"
#i ncl ude "MRoom h"
#i ncl ude "Mdouse. h"

usi ng namespace MDat e;

/1 initializes the THouse structure
voi d MHouse: : I nit(THouse &house)

{

house. Count = 0;

house. Cursor = -1;

Today( house. Dat eOf Foundat i on) ;
}

/1 conpares two exenpl ars
Il returns "true" if attributes of both are equal; "false" otherw se
Bool ean MHouse: : Equal Val ue(const THouse& housel, const THouse& house2)

/1 verify nunber of roonms and date of foundation

if (!(housel. Count == house2. Count &&
MDat e: : Equal Val ue( housel. Dat eOf Foundati on, house?2. Dat eOf Foundati on)))
return fal se;

/1 dates and nunmbers of roons are equal
/!l now conpare each room
/1 '!'l they nust be in the sanme order, shuffled houses are NOT recognized !!!

/'l are houses enpty ? => they are equal
if (housel. Count == 0)
return true;

/'l conpare each room
for (Odinal nRun = 0; nRun < housel. Count; nRun++)
if (!MRoom : Equal Val ue( housel. PSet [ nRun], house2. PSet [ nRun]))
return fal se;

/1 all roonms are equal, so the houses are equal
return true;

/'l copies the attributes of house2
/1 returns "true" if successful, "false" if no menory allocated
Bool ean MHouse: : Copy( THouse& housel, const THouse& house2)

/'l are both houses equal ?
if (Equal Val ue(housel, house2))
return fal se;
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/1 copy all attributes

housel. Count = house2. Count;

housel. Cursor = house2. Cursor;

MDat e: : Copy( housel. Dat e(f Foundati on, house?2. Dat eOf Foundat i on) ;

if (house2. Count > 0)
for (Ordinal nRun = 0; nRun < house2. Count; nRun++)
MRoom : Copy( housel. PSet [ nRun], house2. PSet[ nRun]);

/'l successfully done
return true;

/'l retrieve date of foundation
TDat e MHouse: : Cet Dat eOf Foundat i on(const THouse& house)

{
TDat e date;
MDat e: : Copy(date, house. Dat eOf Foundati on);
return date;

}

/1 get number of roons
Or di nal MHouse: : Card(const THouse& house)
{

}

return house. Count;

/1 add a new roomto a house
Bool ean MHouse: : I nsert ( THouse& house, const MRoom : TRoom& room
{
/'l is any free space available ?
if (house. Count >= ROOMS)
return fal se;

/1l copy room care for errors
if (!MRoom : Copy(house. PSet [ house. Count], room)
return fal se;

/'l set cursor

house. Cursor = house. Count ;
/'l increase size of array
house. Count ++;

return true;

/Il returns the first roomof a house
Bool ean MHouse: : Get Fi r st (THouse& house, MRoom : TRoom& r oomn)

/1 is house enpty ?
if (house.Count == 0)
return fal se;

/'l set cursor
house. Cursor = 0;

/1 and return room
return Get Current(house, room;

Il returns the |last roomof a house
Bool ean MHouse: : Get Next ( THouse& house, MRoom : TRoom& room)

/'l verify that current cursor position is valid
/1 they must be a next room otherw se function will fail
if ((house.Cursor < 0) ||

(house. Cursor >= house. Count))

return fal se;
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/I set cursor to next room
house.Cursor++;

return  GetCurrent(house, room);

/I looks fora given roomand sets cursor, if possible
Boolean MHouse::Find( THouse& house, const MRoom:: TRoom& room)

{
/I ishouse empty ?
if ( house.Count == 0)
return  false;
for ( Ordinal nRun=0; nRun<house.Count; nRun++)
if ( MRoom::EqualValue( house.PSet[ nRun], room))
{
house.Cursor = nRun;
return  true;
}
/I'no room found, cursor remains unchanged
return  false;
}

/I returns the room the cursors points to
Boolean MHouse::GetCurrent( const THouse& house, MRoom:: TRoom& room)

{
/I verify  that room exists
if (( house.Cursor <0) ||
(‘house.Cursor >= house.Count))
return  false;
return ~ MRoom::Copy( room, house.PSet[ house.Cursor]);
}

/I deletes the room the cursor pointsto
Boolean MHouse::Scratch(  THouse& house)

{
/I ishouse emptyand cursor valid?
if (( house.Count ==0) ||
(‘house.Cursor < 0) ||
(‘house.Cursor >= house.Count))
return  false;
/I move all rooms beyond house.Cursor one position ahead
for ( Ordinal nRun = house.Cursor; nRun < house.Count; nRun++)
/I verify  copy
if @ MRoom::Copy( house.PSet[ nRun], house.PSet[nRun+1]))
return  false;
/I reset Cursor and Count
house.Cursor--;
house.Count--;
/I we're done
return  true;
}

/I displays the attributes
void MHouse::Show( THouse house)

{

using namespace std;

/I display general room info
cout<<"Das Haus besteht aus "<< house.Count<<" Zimmern."<<endl;
cout<<"Das aktuelle Zimmer ist "<< house.Cursor<<endl;

/I foundation date
cout<<"Das Haus wurde gebaut am ";
MDate::Show( house.DateOfFoundation);
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cout <<endl ;

/1 display each room
if (house.Count > 0)
for (Odinal nRun=0; nRun<house. Count; nRun++)

{

cout <<"Raum " <<nRun<<": ";
MRoom : Show( house. PSet [ nRun] ) ;

}

cout<<"Das Haus ist |eer."<<endl;

el se
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