Program Declarations 6. Appendix 1

//*******************************************************

/'l Friends program

/'l Program creates an address book by reading first nanes,
/1l |ast names, phone nunbers, & birth dates from standard
/1l 1nput & witing an al phabetical listing to output file

//*******************************************************

#i ncl ude <i ostream h>

#i ncl ude <i omani p. h> /'l For setw()

#i ncl ude <fstream h> /'l For file 1/0O

#i ncl ude <string. h> /1 For strcnp()

#i ncl ude <ctype. h> /'l For toupper()

const int MAX FRI ENDS = 150; /[l Max nunber of friends
t ypedef char String8[9]; /1l 8 characters plus '\ 0O
t ypedef char Stringl5[ 16]; /1 15 characters plus '\0’

Updated code from
“Programming and Problem
Solving with C++”, N. Dale, C.
Weems & M. Headington, D.C.
Heath, ©1996, 794-808.
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Struct & Prototypes

struct EntryType

{
Stringl5 firstNane;
Stringl5 | ast Nane;
I nt ar eaCode;
String8 phoneNunber;
I nt nont h;
I nt day;
I nt year ;

b

void GetEntry( EntryType& );
voi d Get Nanme( EntryType& );

/1

I/
/]
/1

6. Appendix 2

Range 100..999

Range 1..12
Range 1..31
Range 1900..2100

voi d Get PhoneNunber ( EntryType& );
void Insert( EntryType[],
voi d OpenFor Qut put ( of stream& );

voi d Sear chOr d(

EntryType[],
int& bool&);

int& EntryType );

EntryType, int,

void WiteEntries( const EntryType[], int, ofstrean& );
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main( ) Function 6. Appendix 3

I nt main()
{
EntryType addressBook[ MAX FRI ENDS]; //Friends’ recs
I nt length = 0; // # entries in addressBook
EntryType entry; /[l Curr rec being entered
char response; /| Response char

ofstream friendFile; // Qutput file of entries

OpenFor Qut put (friendFil e);
if ( !'friendFile )
return 1; /1 EXIT_FAlI LURE
do {
CGetEntry(entry);
cout << "Is this entry correct? (Y or N) ";
cin >> response;
I f (toupper(response) =="Y)
| nsert (addr essBook, |ength, entry);
cout << "Do you wish to continue? (Yor N ";
cin >> response;
cin.ignore(100, '\n’);

/1 Invariant:
/1 addr essBook[ 0. .l ength-1] entries
/] as input fromthe user
Il &% 0 <= length <= MAX_ FRI ENDS
} while (toupper(response)=="Y && | engt h<MAX FRI ENDS) ;
I f (length == MAX FRI ENDS)
cout << "Address book is full." << endl;

WiteEntries(addressBook, length, friendFile);
return 0; //EX T_SUCCESS

} // end main()
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Open Output File 6. Appendix

voi d QpenForQutput( /* inout */ ofstrean& soneFile )
/! File to be opened

/1 Pronpts the user for the nanme of an output file
// and attenpts to open the file

/] Postcondition:

/] The user has been pronpted for a file nane

Il &% IF the file could not be opened

/] An error nessage has been printed

/'l Not e:

/] Upon return fromfunction, the caller nust test

/] stream state check if file was successfully opened
{

/'l User-specified file nanme (max. 50 chars)
char fileName[51]; //const int FILENAMEMAX = 51 ;

cout << "Qutput file nane: ",
cin.get(fileNane, 51);
cin.ignore(100, '\n');

soneFi | e. open(fil eNane);
if ( 'soneFile )
cout << "** Can’'t open " << fil eNane
<< " FFM << endl;
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Record Input 6. Appendix 5

void GetEntry( /* out */ EntryType& entry )
/1l Struct being built

/1l Builds and returns a conpl ete address book entry

/'l Postcondition:

/] User has been pronpted for a friend s first nane,
/] | ast nanme, phone nunber, and birth date

/'l &% The input values are stored in the correspondi ng
/1 nmenbers of entry

{
Get Nanme(entry);
Get PhoneNunber (entry);
cout << "Enter birth date as three integers,”
<< “ separated by"
<< " spaces: MM DD YYYY" << endl;
cin >> entry.nonth >> entry.day >> entry. year,
}
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Name Input 6. Appendix 6

void GetName( /* out */ EntryType& entry )
/'l Struct receiving nane

/1

Inputs friend's first and | ast nane,

/'l storing theminto entry

/] Postcondition:

I/
/1
/1
/1

User has been pronpted for a friend s first nane
and | ast nane
&% entry.firstName == the input string for first nane
&% entry.lastNane == the input string for |ast nane

cout << "Enter person’s first nane." << endl;
cin.get(entry.firstNane, 16);
cin.ignore(100, '\n');

cout << "Enter person’s last nane." << endl;
cin.get(entry.|astNane, 16);
cin.ignore(100, '\n');
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Phone Number Input

6. Appendix 7

voi d Get PhoneNunber ( /* inout */ EntryType& entry )

/'l Struct receiving nunber

/'l Inputs area code and phone nunber,

/'l storing theminto entry

/] Postcondition:

/] User pronpted for the area code and phone nunber
/Il  && entry.areaCode == input integer for area code

Il && entry. phoneNunber == input string for phone nunber
{

cout << "Enter area code, bl ank,

and t he nunber”

<< " (including '-")." << endl;

cin >> entry. ar eaCode;

cin.ignore(l, ' ’); /| Consune bl ank

cin.get(entry. phoneNunber, 9);

cin.ignore(100, '\n’);
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Array Entry Storage 6. Appendix 8

void Insert( /*inout*/ EntryType list[], // List to change
/*inout*/ int& | ength, // List Length
[*in*/ EntryType item )// Insert Item

/'l Inserts iteminto its proper place in the sorted |ist

/1 Precondition:

/] | engt h < MAX FRI ENDS

/Il &% list[0..length-1] are in ascendi ng order

/Il & & itemis assigned

/| Postcondition:

/1 itemis in list

/Il &% length == length@ntry + 1

Il && list[0..length-1] are in ascending order

/Il && IF itemwas already in list@ntry

/] itemis inserted before the one that was there

{
bool pl aceFound,; /[l True if itemalready in |ist
I nt | ndex; /| Position where item bel ongs
I nt count ; /| Loop control variable

SearchOrd(list, item length, index, placeFound);

/1 Shift list[index..length-1] down one

for (count = length - 1; count >= index; count--)
/[l Invariant (prior to test):
/1 list[length-1..count+1l] have been shifted down
/Il && length - 1 >= count >= index - 1
list[count+1l] = list[count];
list[index] = item // Insert item

| engt h++; // Increnment |length of I|ist
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ltem Search 6. Appendix 9

voi d Sear chOr d(
/* inout */ EntryType list[], // List to search

[* in */ EntryType item /Il Itemto be found
[* in */ I nt l ength, // Length of |ist
/[* out */ I nt & I ndex, /Il Itemlocn if found

/* out */ bool & found ) // True if item found

/| Searches list for item returning index if item found.
/1 If itemnot found, SearchOrd returns index where
/1 1tem bel ongs

/1 Precondition:

/1 | engt h < MAX_ FRI ENDS

/] &% list[0..length-1] are in ascendi ng order
/Il & & itemis assigned

/| Postcondition:

/] list is the sane as |list@ntry except that

/] list[length] is

/1 overwitten to aid in the search

Il && IFitemis inlist@ntry

/1 found == true && Ilist[index] contains item

/] ELSE

/1 found == false && index is where item bel ongs
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ltem Search (continued) 6. Appendix 10

/1 void SearchOrd conti nued
I ndex = 0;
// Store itemat position beyond end of |ist
list[length] = item
// Exit |oop when itemis found, perhaps as senti nel
while (strcnp(item | astNanme, list[index].|astNanme) > 0)

/1l Invariant (prior to test):
/] itemis not in list[O..index-1]

I ndex++;
/| Determ ne whether itemwas found prior to senti nel
found = (index < length &&

strcnp(item | ast Nane, | i st[index] .| ast Nane)
== O),
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Write Output File 6. Appendix 11

void WiteEntries(
/* in */ const EntryType addressBook[], // Entries Array
[* in */ I nt | engt h, // Numentries
/* 1 nout */ of stream& friendFil e ) /] File for I|ist

/Il Wites all entries to the file friendFile

/'l Precondition:

/] | engt h <= MAX FRI ENDS

/'l && addressBook[O..length-1] are assigned

/| Postcondition:

/] addressBook[ 0. .l ength-1] output to friendFile
{

i nt counter; /| Loop counter

for (counter = 0; counter < length; counter++) {
/1l Invariant (prior to test):
/] addr essBook[ 0. . count er-1] out put
Il &% 0 <= counter <= length
friendFi | e<<addressBook[ counter].firstNanme <<
<<addr essBook[ counter] .| ast Nane <<endl ;
friendFile<< (' <<addressBook[counter].areaCode <<
<< ") " <<addressBook[ counter].phoneNunber
<< endl;
friendFil e<< setw2) << addressBook[counter].nonth
<< [’ << setw(2)
<< addressBook[ counter].day << '/’
<< setwW(4) << addressBook[counter].year
<< endl;
friendFil e<< endl;
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