UAH . CPE 112
Problem-Solving Case Study —

City Council Election

« Problem: In acity council election, citizensin four
voting precincts have cast their ballots for four
candidates. We want to know how many votes
each candidate received in each precinct, how
many total votes each candidate received, and how
many total votes were cast in each precinct.

 Input: An arbitrary number of votesin afile
vot eFi | e, with each vote represented as a pair
of numbers: a precinct number and a candidate
number. The candidate names from keyboard.

1of 19

Electrical and Computer

UAH . CPE 112
Problem-Solving Case Study —

City Council Election

¢ Output: A tabular report showing how many votes
each candidate received in each precinct, the total
number of votes for each candidate, and the total
number of votes in each precinct, all written to
reportFile.

¢ Discussion: If | were doing this by hand, | would
probably write down the candidate names as the
row labels of atable and use the precinct numbers
as the column labels and put atally mark in the
appropriate place as | read each vote.
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* More Discussion: A tableis easily represented by
atwo-dimensional array. We can save the names
of the candidates in a one-dimensional array. The
book example uses precincts for row headings and
candidate numbers for column headings.

¢ Data Structures: A two-dimensional array names
vot es, where the rows represent precincts and
the columns represent candidates. A one-
dimensional array of strings containing the names
of the candidates.
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Openvot eFi | e for input (and verify success)
Openr epor t Fi | e for output (and verify success)
Get candidate names
Setvot es aray to0
Read pr eci nct, candi dat e fromvot eFi | e
WHILE NOT EOF onvot eFi | e
Increment vot es[pr eci nct -1][candi dat e-1]
Read pr eci nct , candi dat e fromvot eFi | e
Writereporttor eport Fi l e
Write totals per candidatetor eport Fi | e
Write totals per precincttor eport Fi | e
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(In: vot es; Inout: r eport Fi | e)

FOR each precinct
Settotal =0

/I Compute row sum
FOR each candidate
Add vot es[pr eci nct ][candi dat e] to
total

Write “Total votes for precinct”, pr eci nct +1,
‘’,total toreportFile
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/1 Election program
/1 This programreads votes represented by precinct nunber and

/1 ballot position froma data file, calculates the sums per

/1 precinct and per candidate, and wites all totals to an

/1 output file

D R
#include ...

using nanespace std;

const int NUMPRECINCTS = 4;
const int NUM CANDI DATES = 4;

typedef int VoteArray[ NUM PRECI NCTS] [ NUM_CANDI DATES] ;
/1 2-dinensional array type

11 for votes 60f 19

Electrical and Computer




UAH CPE 112
Implementation

void GetNames( string[] );
voi d OpenForlnput( ifstrean& );
voi d OpenFor Qut put( ofstrean& );
void WitePerCandi date(const VoteArray, const string[],
of strean& );
void WitePerPrecinct( const VoteArray, ofstream& );
void WiteReport( const VoteArray, const string[], ofstrean&);
voi d ZeroVotes( VoteArray );

int main()

{
string name[ NUM_CANDI DATES]; // Array of candi date nanes
Vot eArray votes; /1 Totals for precincts vs. candidates
int candi dat e; /1 Candidate nunber input fromvoteFile
int precinct; /1 Precinct nunber input fromvoteFile
ifstream voteFile; /1 Input file of precincts, candidates
of stream reportFile; /1 Qutput file receiving summaries, ..o
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OpenFor | nput (voteFile);
if (!voteFile)
return 1;
OpenFor Qut put (reportFile);
if (!reportFile )
return 1;

Get Nanes( nane) ;
Zer oVot es(votes);

/1 Read and tally votes
voteFile >> precinct >> candidate;
while (voteFile)
{
vot es[ preci nct - 1] [ candi dat e- 1] ++;
voteFile >> precinct >> candidate;
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/1 Wite results to report file
WiteReport(votes, nanme, reportFile);
Wit ePer Candi dat e(votes, nane, reportFile);

WitePerPrecinct(votes, reportFile);

return O;
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void OpenForlnput( /*inout*/ ifstrean& someFile ) // File to be
/1 opened

/1 Pronpts the user for the name of an input file

/1 and attenpts to open the file
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voi d OpenForQutput( /*inout*/ ofstream& someFile ) // File to be

/1 opened
{
string fileNane; /1 User-specified file name
cout << "CQutput file name: ";
cin >> fil eNane;
someFi |l e. open(fileNane.c_str());
if (!soneFile)
cout << "** Can't open " << fileName << " **" << endl;
}
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{

string fileNane; /1 User-specified file name

cout << "Input file nanme: ";

cin >> fil eNane;

someFi |l e. open(fileNane.c_str());

if (!soneFile)

cout << "** Can't open " << fileName << " **" << endl;
}
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void GetNames( /*out*/ string nanme[] ) /1 Array of candidate

1 nanes
/1 Reads the candi date names from standard input

string inputStr; /1 An input string
int candi dat e; /1 Loop counter

cout << "Enter the nanes of the candidates, one per line,"
<< endl << "in the order they appear on the ballot."
<< endl ;

for (candidate = 0; candidate < NUM CANDI DATES; candi dat e++)

cin >> inputStr;
nanme[ candi date] = inputStr.substr(0, 10);
}
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void ZeroVotes( /*out*/ VoteArray votes ) // Array of vote totals

/1 Zeroes out the votes array’

{
int precinct; /1 Loop counter
int candidate; /1 Loop counter
for (precinct = 0; precinct < NUM PRECI NCTS; precinct ++)
for (candidate = 0; candidate < NUM CANDI DATES; candi dat e++)
votes[ precinct] [ candidate] = O;
}
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void WiteReport (

I*in*/ const VoteArray votes, /1 Total votes
I*in*/ const string name[], /1 Candi date nanes
/*inout*/ of strean& reportFile ) /1 Qutput file

/1 Wites the vote totals in tabular formto the report file
{

int precinct; /1 Loop counter

int candidate; /1 Loop counter

/1 Set up headi ngs

reportFile << " "

for (candidate = 0; candidate < NUM CANDI DATES; candi dat e++)
reportFile << setw(12) << name[candi date];

reportFile << endl;
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/1 Print array by row

for (precinct = 0; precinct < NUM PRECI NCTS; precinct++)
{
reportFile << "Precinct" << setw(4) << precinct + 1;
for (candidate = 0; candidate < NUM CANDI DATES; candi dat e++)
reportFile << setw(12) << votes[precinct][candidate];
reportFile << endl;
}

reportFile << endl;
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void WitePerCandi dat e(
I*in */ const VoteArray votes, /1 Total votes
/* in*/ const string nane[], /1 Candi date names
/* inout */ of strean& reportFile ) // CQutput file

/1 Suns the votes per person and wites the totals to the
Il report file

{
int precinct; /1 Loop counter
int candidate; /1 Loop counter
int total; /1 Total votes for a candidate

for (candidate = 0; candidate < NUM CANDI DATES; candi dat e++)
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/1 Conpute col um sum

for (precinct = 0; precinct < NUM PRECI NCTS; precinct++)
total = total + votes[precinct][candidate];

reportFile << "Total votes for"
<< setw(10) << nane[candidate] << ":"
<< setw(3) << total << endl;
}

reportFile << endl;
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{
total = 0;
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void WitePerPrecinct(
I*in*/ const VoteArray votes, /1 Total votes
/*inout*/ of strean& reportFile ) // Qutput file
/1 Suns the votes per precinct and wites the totals to the
Il report file
{
int precinct; /1 Loop counter
int candidate; /1 Loop counter
int total; /1 Total votes for a precinct
for (precinct = 0; precinct < NUM PRECI NCTS; precinct++)
{
total = 0;
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/1 Conpute row sum

for (candidate = 0; candidate < NUM CANDI DATES; candi dat e++)
total = total + votes[precinct][candidate];

reportFile << "Total votes for precinct"
<< setwW(3) << precinct + 1 << ':'
<< setw(3) << total << endl;
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