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Qut put File:
Si npl e Cal cul at or by
Bill MQuain
Expr essi on Val ue
""" 520 - 3105 = -2585
1746 400 = 437
"""" 776 - 612 = 164
Bad expression code
16 o+ 113 = 120
""" 8.72 + 1250 =  21.22
""" 700 [ 400 = 175




[l CS 1044 Exanple Fall 1998

Il

[l Sinple 4-function calculator for integer and real expressions.
[/

#i ncl ude <fstream h>

#i ncl ude <i omani p. h>

/1 Enunerated type used to recall type of expression flag:
enum Dat aType {Integer, Real, Unknown, Finished};

FEEEEEEE i riririrrri
/1 File managenent functions:

bool SetFiles(ifstrean& i File, ofstrean& oFile);

void CloseFiles(ifstrean& i File, ofstrean& oFile);

/1 Input flag remapping
Dat aType C assi fyExpressi on(char Equati onType);

/1 Driver function for equation processing
voi d ProcessEquation(ifstream& i File, ofstream& oFile, DataType EquationType);

/'l Expression eval uation functions:
I nt Dol nt eger Operation(i nt Operandl, char Operator, int Operand2);
doubl e DoReal Oper ati on(doubl e Operandl, char QOperator, double Operand2);

/'l Expression validation functions:
bool CheckOperator (char Operator);

/1 1/0O functions:
voi d Pri nt Header (of stream& oFi |l e);
voi d PrintlntegerResults(ofstrean®& oFile, int Operandl, char Operator,
I nt Operand2, int Result);
voi d Print Real Resul t s(of stream& oFi |l e, doubl e Operandl, char Operator,
doubl e Operand2, double Result);



FEEEEEEE i rrrirrri
/1 Begin main program
void main() {

char Expressi onType; /1 flag indicating how data line is
Il to be processed (I, D, E)

Dat aType Equati onType; /1l flag indicating type of equation
Il to be processed

I fstreami Fil e; /1 input file stream

of stream oFi | e; /1l output file stream

[l Try to open and set up input and output files:

If (!SetFiles(iFile, oFile)) {
cout << "Error setting up files... exiting." << endl;
return;

}

/Il Wite header to output file:
Pri nt Header (oFi | e);

[l Try to read expression type for first line of input:
I Fi | e. get (Expressi onType);
Equati onType = C assi fyExpressi on( Expressi onType) ;



I
I

Conti nue processing until the exit code 'E or EOF
I S encount er ed:

whil e (EquationType != Finished & iFile) {

}
/1

/'l The equation type determ nes how to read the rest
/1 of the input |line and how to process the val ues found:
ProcessEquation(iFile, oFile, EquationType);

/1 Skip to beginning of next input |ine:
I File.ignore(80, '"\n);

/'l Read next expression type:

I Fi | e. get (Expressi onType);
Equati onType = C assi f yExpressi on( Expr essi onType) ;

Close file streans:

CloseFiles(iFile, oFile);



FEEEEEEE i rrrirrri
[l SetFiles attenpts to open the input and output files and prepare the
[l output streamfor floating-point output.

[/

/| Paraneters:

/Il I File i nput file stream
/] oFi | e output file stream
/'l Returns:

/Il true I f setup succeeds
/1 fal se ot herw se

I

[l Pre: input file should exist
[l Post: input and output files are open, output stream prepared for
/1 fl oati ng- poi nt out put

I

bool SetFiles(ifstream& iFile, ofstream& oFile) {

| File.open("calc.dat", ios::nocreate); // try to open input file
if (iFile.fail())

return fal se;
oFi | e. open("cal c. out"); /'l open output file
oFile.setf(ios::fixed, ios::floatfield); oFile.setf(ios::showpoint);
return true;



FOLEEEEEE i bbb i bbb i irirngy
/1  CoseFiles closes the input and output files.

/'l

/| Paraneters:

/] I File i nput file stream
/Il oFi | e output file stream
/'l Returns:

/Il not hi ng

/1

/[l Pre: nothing

[l Post: input and output files are cl osed

Il

void CloseFiles(ifstrean& i File, ofstrean& oFile) {

I File.close();
oFi | e. cl ose();



FEEEEEEE i rrrirrri
[l O assifyExpression returns a DataType val ue indicating the kind of
/[l expression to be parsed.

[/

/| Paraneter:

/Il Equati onType char flag frominput file

/] Returns:

/Il | nt eger I f EquationType is "I’

/Il Real I f EquationType is 'D

Il Fi ni shed I f EquationType is 'E

Il Unknown I f EquationType is anything el se
Il

[l Pre: EquationType has been initialized

/[l Post: return value corresponds to significance of EquationType
Il

Dat aType C assi fyExpressi on(char EquationType) {

Dat aType Ki ndOf Expr essi on;

swtch (EquationType) {

case '|I’': KindO Expression = |nteger;
br eak;

case 'D: KindO Expression = Real;
br eak;

case 'E : KindO Expressi on = Fini shed;
br eak;

default : KindO Expressi on = Unknown;

}

return Ki ndOf Expressi on;
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ProcessEquati on manages the handline of the current equation I|ine.

Par anet er :

Qperator the operator in question
Ret ur ns:

true I f operator is +, -, * or /

fal se ot herw se

Pre: files are open; EquationType has been initialized
Post: correspondi ng expression has been read and eval uated correctly,
and expression and val ue have been witten to output file

voi d ProcessEquation(ifstream& i File, ofstream% oFile, DataType EquationType) {

char Operator; /'l numeric operator (+, -, *, /)

/'l These are used for integer expressions:

I nt iQOperandl, Il first operand
| Oper and2, Il second oper and
| Resul t; Il comput ed result
/'l These are used for doubl e expressions:
doubl e dOper andil, Il first operand
dOper and2, /1l second oper and

dResul t; /1l conputed result



swtch (EquationType) {

case | nteger:

case Real:

{// Read integer expression:

i File >> i Qperandl >> Qperator >> i Operand2;

/'l Check for valid operator:

I f (CheckQperator(Qperator)) {
/1 1f valid, conpute integer result and print to output file:
| Result = Dol nt eger Operati on(i Operandl, QOperator, i Qperand2);
PrintlntegerResults(oFile, iQOperandl, Operator, i Qperand2,

| Resul t);

}
el se

/1 1f not valid, print error nessage:

oFile << "Bad operator: " << Qperator << endl

I " << endl;

br eak;
}

{ I/ Read doubl e expression:

| File >> dOperandl >> (Qperator >> dQperand2;

/'l Check for valid operator:

I f (CheckOperator(Operator)) {
/1 1f valid, conpute double result and print to output file:
dResult = DoReal Operati on(dQOperandl, Operator, dQOperand2);
Print Real Resul ts(oFi |l e, dOperandl, Operator, dQOperand2,

dResul t);
}
el se
/1 1f invalid, print error nessage:
oFile << "Bad operator: " << Qperator << endl
S R " << endl;
br eak;

}



case Finished:{// If the exit code was just read, return.
/[l (This case should never, logically, occur.)

return;
) | |
defaul t: { I/ If expression code is bad, output error nessage:

oFil e << "Bad expression code" << endl

}

<< T o o o o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e n

<<endl| ;
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/'l CheckOperator determnes if the specified operator is valid.

I

/| Paraneter:

/] Qperator the operator in question
/'l Returns:

/] true I f operator is +, -, * or /
/Il fal se ot herw se

/1

[l Pre: Operator has been initialized

/1l Post: return value indicates if Operator is a valid arithnetic synbol
I

bool CheckOperator(char Qperator) {

if (Operator == '+ || Operator == '-' || Operator == '*' || Cperator == "'/")
return true;

el se
return fal se;
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[l Dol ntegerQperation applies an integer operator to two integer operands.

/'l

/| Paraneters:

/] Oper andl first operand

/Il Qper at or oper at or

/] Oper and2 second oper and

/'l Returns:

/Il Result integer value of expression (Ol Op Op2)
Il

[l Pre: Operandl and Operand2 have been initialized; Operator is valid
[l Post: return value equals result of perform ng specified cal culation
Il
I nt Dol nteger Operation(int Operandl, char Operator, int Operand2) {

I nt Result;

swtch (Operator) {
case '+ : Result = Operandl + Operandz;

br eak;

case '-': Result = Operandl - Operandz;
br eak;

case '*': Result = Operandl * Operandz,
br eak;

case '/’': Result = Operandl / Operandz,
br eak;

default: Result = 0;

}

return Result;
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DoReal Operation appliess a double operator to two doubl e operands.

/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1

Par anet er s:
Oper andl
Qper at or
Oper and2

Ret ur ns:

first operand
oper at or
second oper and

Result doubl e val ue of expression (Ol O Op2)

Pre: Operandl and Operand2 have been initialized; Operator is valid
Post: return value equals result of perform ng specified calculation

doubl e DoReal Oper ati on(doubl e OQperandl, char QOperator, double Operand2) {

doubl e Resul t:

swtch (Operator) {

case '+ : Result

br eak;
case '-': Result
br eak;
case '*': Result
br eak;
case '/’ : Result
br eak;
default: Result

}

return Result;

= Qperandl + Operand2;

Oper andl

Qper and?;

OQperandl * QOperand2;

Operandl / Operand2;

:O,
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/11
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/1
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/11

PrintHeader prints the specified header to the output file.

Par anet er s:

oFile output file stream
Ret ur ns:

not hi ng

Pre: output file has been opened
Post: file header has been witten

voi d PrintHeader (of stream% oFile) {

oFile << "Sinple Cal culator by" << endl;

oFile << Bill MQuain" << endl;
oFi |l e << endl;

oFile << ™ Expr essi on Val ue" << endl;
OFi | @ << M -mmm e e e " << endl;
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[l PrintIntegerResults prints the given integer expression and its conputed val ue
[l to the output file stream

[/

/| Paraneters:

/Il oFi | e output file stream
/] Oper andl first operand

/Il Qper at or oper at or

/Il Oper and2 second oper and

/'l Returns:

I not hi ng

I

[l Pre: output file has been opened; other paraneters have been initialized

/1l Post: expression and val ue have been witten to output file

I

void PrintlntegerResults(ofstream& oFile, int Operandl, char Operator, int Operand2,
int Result) {

oFi |l e << setw(10) << Operandl
<< setw( 5) << Qperator
<< setw(10) << QOperand2
<< setwW 5) << '=
<< setw(10) << Result
<< endl ;
(o] ST I - I N i I " << endl ;
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Il

PrintReal Results prints the given double expression and its conputed val ue
to the output file stream

Par anmet er s:

oFile output file stream

Oper andl first operand

Qper at or oper at or

Oper and2 second oper and
Ret ur ns:

not hi ng

Pre: output file has been opened; other paraneters have been initialized
Post: expression and val ue have been witten to output file

voi d PrintReal Results(ofstrean& oFil e, double Operandl, char Operator, double
Oper and2, doubl e Resul t){

oFi |l e << setw(10) << setprecision(2) << Operandl

<< setw 5) << Qperator

<< setwW(10) << setprecision(2) << OQperand2
<< setw( 5) << '~=

<< setwW10) << setprecision(2) << Result
<< endl ;

OFil @ << M -mmmm e e " << endl;



