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Chapter 2 :
In class

#include <iostream>
using namespace std;

void main()

{

int var1 = 3;


int var2 = 4;


cout << "Original vales: "  ;



cout << var1 << " " << var2 << endl;
cout << "After swapping: "  ;


int temp = var1



;


var1 = var2




;


var2 = temp




;


cout << var1 << " " << var2 << endl;
cin.get();

}

// exp02_06.cpp (moneycon)

// converts dollars to other currencies

#include <iostream>

using namespace std;

int main()

   {

   float dollars;

   cout << "\nEnter an amount in dollars: ";

   cin >> dollars;

   cout << "Pounds = \t" << dollars / 1.487;

   cout << "\nFrancs = \t" << dollars / 0.172;

   cout << "\nMarks = \t" << dollars / 0.584;

   cout << "\nYen = \t\t" << dollars / 0.00955;

   cout << endl;
cin.get();
cin.get();
   return 0;

   }

For FM Students
[image: image10.png][ C




area under normal curve


where ϕ(x) is the standard normal PDF, and b0 = 0.2316419, b1 = 0.319381530, b2 = −0.356563782, b3 = 1.781477937, b4 = −1.821255978, b5 = 1.330274429
#include <cmath>     // math functions.
#include <iostream>   

using namespace std;

int main(void)

 {

 double z = 1.00;

    double b1 =  0.31938153; 

    double b2 = -0.356563782; 

    double b3 =  1.781477937;

    double b4 = -1.821255978;

    double b5 =  1.330274429; 

    double p  =  0.2316419; 

    double c2 =  0.3989423; 

    double a=fabs(z); 

    double t = 1.0/(1.0+a*p); 

    double b = c2*exp((-z)*(z/2.0)); 

    double n = ((((b5*t+b4)*t+b3)*t+b2)*t+b1)*t; 

    n = 1.0-b*n; 

    if ( z < 0.0 ) n = 1.0 - n; 


cout << n << endl;


cin.get();

return 0;

 }
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To find e:
#include <iostream>
using namespace std


;

int main(void)

{

int n = 1000;
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double e = pow(1+1/double(n),n);

cout << e << endl;

cin.get();

return 0;

}
To find hypotenuse:
#include <iostream>
using namespace std


;

int main(void)

{

double a = 3.00, b = 4.00;

double h = a*a + b*b;

h = sqrt(h);
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cout << h << endl;

cin.get();

return 0;

}

uniform random number and 
normal random number 


from Odegaard
#include <iostream>
#include <cmath>
#include <cstdlib>
using namespace std;

double random_normal(void);

double random_uniform_0_1(void);

int main(void)

{

double d = random_normal();

cout << d << endl;

cin.get();

return 0;

}

double random_uniform_0_1(void){

return double(rand())/double(RAND_MAX); // this uses the C library random number generator. 
};

double random_normal(void){

    double U1, U2, V1, V2;

    double S=2;

    while (S>=1) {


U1 = random_uniform_0_1();


U2 = random_uniform_0_1();


V1 = 2.0*U1-1.0;


V2 = 2.0*U2-1.0;


S = pow(V1,2)+pow(V2,2);

    };

    double X1=V1*sqrt((-2.0*log(S))/S);

    return X1;

};
Monte Carlo 
using namespace std;

int main()

{


const double days_frac = 1.00/365.00;


double v1,M1,M2,z,W,S,n,r,vol,dt1,dt2,t;


double p1,p2;


double e1;


int i;


cout <<"Please enter the number of stock prices to generate"<<endl;


cin>>n;


cout<<"Enter r,vol,timestep_in_days"<<endl;


cin>>r>>vol>>t; 


dt1=t*days_frac;


cout<<"Enter initial stock Price"<<endl;


cin>>S;

srand(unsigned(time(NULL)));


/*r=0.1;

vol=0.25;


n=10.00;


dt1=1.00/365.00;


S=100.00;

*/


for(i=0;i<n;i++)


{


do

{


double u1,u2,v2;


u1=double(rand())/double(RAND_MAX);


u2=double(rand())/double(RAND_MAX);


v1=2*u1-1;


v2=2*u2-1;


W=pow(v1,2.00)+pow(v2,2.00);



}


while (W>=1);


//double M1,M2,z;

M1=-2*log(W)/W;


M2=sqrt(M1);


z=v1*M2;


//cout<<z<<" ";

dt2=sqrt(dt1);


p1=(r-0.5*vol*vol)*dt1;       //-0.5*vol*vol)*dt1

p2=vol*z*dt2;


e1=exp(p1+p2);


//e1=exp((r-0.5*vol*vol)*dt1+vol*z*dt2);

S=S*e1;


cout<<S<<" ";


//cin.get();

}


//cout<<z<<endl;
return 0;

}

Chapter 3

Brownian?

TODO convert this c# ?

using System;

using namespace std;

class test
{


public static void Main()


{



int total = 0;



Random rnd = new Random();



for (int i = 0; i < 900; i++)



{




int n = rnd.Next(0, 2);   // 0 and 1



int j = (n < 1) ? 1 : -1;   // 1 and -1



total = total + j;




//Console.WriteLine("{0}", j);


}



Console.WriteLine("Total was: {0}", total);



Console.ReadLine();


}

}

in class:

code to get smallest on top:
#include <iostream>
using namespace std;

int main(void)

{


int var1 = 3;


int var2 = 2;


cout << "Original vales: ";


cout << var1 << " " << var2 << endl;

if (var1 > var2)

{ 


int temp = var1;


var1 = var2;


var2 = temp;

}

cout << "After swapping: ";
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cout << var1 << " " << var2 << endl;


cin.get();


return 0;

}

for loops
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1. #include <iostream>
using namespace std;

int main()


{


for(int i=1; i<=4; i++)


cout << i ;


cin.get();

   return 0;


}

2. #include <iostream>
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using namespace std;

int main()


{


for(int j=1; j<=4; j++)

{



for(int i=1; i<=4; i++)



cout << i ;


cout << endl;


}


cin.get();

    return 0;


}

3.[image: image16.png]


 

#include <iostream>
using namespace std;

int main()


{


for(int j=1; j<=4; j++)


{



for(int i=1; i<=j; i++)



cout << i ;


cout << endl;


}


cin.get();

    return 0;


}
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4  

#include <iostream>
using namespace std;

int main()


{


for(int j=1; j<=4; j++)


{



for(int i=4; i >= 5-j; i--)


cout << i ;


cout << endl;


}


cin.get();

    return 0;


}

5.  

#include <iostream>
using namespace std;

int main()
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{

int x=1;

for (int i = 1;i<=5;i++)

{


cout << (x)<< endl ;


x*=2;

}

cin.get();

}

Homework

// exp03_06.cpp (dofactor)
// calculates factorials until user enters 0
#include <iostream>
using namespace std;

int main()

   {

   unsigned int numb;                

   unsigned long fact;

   cout << "\nEnter a number: ";

   cin >> numb;                         //get initial number
   while(numb != 0)

      {

      fact = 1;

      for(int j=numb; j>0; j--)         //multiply 1 by
         fact *= j;                     //numb, numb-1, ..., 2, 1
      cout << "Factorial is " << fact;  //result is factorial
      cout << "\nEnter a number: ";

      cin >> numb;                      //get next number
      }

   return 0;

   }

exponential

#include <iostream>
using namespace std     ;

void  main(void)

{


double e = 1.00

;


double d = 1.00

;


for
(int i = 1 ; i <10; i++)


{



d = d * i

;



e = e + 1/d

;


}


cout << e << endl
;

cin.get()               ;

}

compound interest
// exp03_07.cpp (interest)
// calculates final amount if initial amount invested
// at interest 'rate' for 'years' years

#include <iostream>
using namespace std;

int main()


{


double amount=0.0, rate;


double years;


cout << "Enter initial amount: ";


//cin >> amount;

amount = 100.00;


cout << "Enter number of years: ";


//cin >> years;

years = 5.00;


cout << "Enter rate (percent per year): ";


//cin >> rate;
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rate = 10;
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for(int p=0; p<years; p++)



amount += amount*rate/100;



//amount *= pow(1+rate/100.00,years);

cout << "Final amount is " << amount << endl;


cin.get();

   
return 0;


}

page 127 no5

[image: image21.png][Name [Value
0x0012££78





#include <iostream>
using namespace std;

int main()

{

int N=20;

int i;

for(i=1; i<=N; i++)

{

int j;

for(j=1; j<=N-i; j++)  cout << " " ; 
for(int k=1; k<=2*i-1; k++)  cout << "X" ;

cout << endl;

}

cin.get();

return 0;

}

Chapter 4  Structures:
In class

if (i % 6 == 0)


{flag = true

;


break;}

share structure

#include <iostream>
#include <string>
using namespace std     ;


struct shares


{


public:


string CoName;


double price;


};

void  main(void)

{

shares s1 = {"IBM",2.31}

;

shares s2 = {"ICL",1.31}

;

shares s3 = {"USG",3.04}

;

cout <<  s1.CoName <<  " " << s1.price << endl
;

cout <<  s2.CoName <<  " " << s2.price << endl
;

cout <<  s3.CoName <<  " " << s3.price << endl
;

cin.get()               ;

}

Adding  Structures:
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cout <<  "Total of share prices :  "   << s1.price + s2.price + s3.price << endl ;

Adding  Vectors:
#include <iostream> 
using namespace std    ;
    
struct vect
{
int x            ;
int y            ;
}                ;

int main()
{
    vect v1= {2, 3}            ; 
    vect v2= {3, 4};
    vect v3;

    v3.x = v1.x + v2.x;
    v3.y = v1.y + v2.y;
cout << v3.x << "," << v3.y << endl    ;    
cin.get()            ;
return 0            ;
}
enum

#include <iostream> 

using namespace std;

int main()

{


enum trade { buy, sell };


trade t1 = buy;


if (t1 == sell)  cout << "oh dear";


else if (t1 == buy)  cout << "quick!";



cout << endl;


cin.get();


return 0;

}
Coursework:
// exp04_09.cpp (time)
// represents time as a structure
#include <iostream>
using namespace std;

//--------------------------------------------------------------
struct time

   {

   int hours;

   int minutes;

   int seconds;

   };

//--------------------------------------------------------------
int main()

   {

   time t1;

   long totalseconds;

   char c;

   cout << "\nEnter a time (format 11:59:59): ";

   cin >> t1.hours >> c >> t1.minutes >> c >> t1.seconds;

   totalseconds = static_cast<long>(t1.hours*3600) +

                                    t1.minutes*60 +

                                    t1.seconds;

   cout << "Total seconds is " << totalseconds << endl;

   return 0;

   }

// exp04_11.cpp (time_add)
// adds two time structures
#include <iostream>
#include <iomanip>    //for setw() // THIS CAUSES TROUBLE
using namespace std;

//--------------------------------------------------------------
struct time

   {

   int hours;

   int minutes;

   int seconds;

   };

//--------------------------------------------------------------
int main()

   {

   time t1, t2, t3;

   long secs1, secs2, secs3, remainsecs;

   char c;

   do {                                //get first time
      cout << "\nEnter a time (format 11:59:59): ";

      cin >> t1.hours >> c >> t1.minutes >> c >> t1.seconds;

                                       //convert to seconds
      secs1 = static_cast<long>(t1.hours)*3600 + 

                                t1.minutes*60 + t1.seconds;

                                       //get second time
      cout << "Enter another time: ";

      cin >> t2.hours >> c >> t2.minutes >> c >> t2.seconds;

                                       //convert to seconds
      secs2 = static_cast<long>(t2.hours)*3600 + 

                                t2.minutes*60 + t2.seconds;

      secs3 = secs1 + secs2;           //add seconds
                                       //convert secs to time
      t3.hours = static_cast<int>(secs3/3600);      

      remainsecs = secs3 - static_cast<long>(t3.hours)*3600;

      t3.minutes = static_cast<int>(remainsecs/60);

      t3.seconds = static_cast<int>(remainsecs) - t3.minutes*60;

      cout << "Sum is ";               //display time
      cout.fill('0');                  //with leading zeros
      cout << t3.hours

           << ':' << setw(2) << t3.minutes

           << ':' << setw(2) << t3.seconds;

      cout << "\nDo another (y/n)? ";

      cin >> c;

      }

   while(c != 'n');

   return 0;

   }

Chapter 5 Functions
In class:
pass two variables:

#include <iostream> 

using namespace std;

void dodo(int, int );

int main()

{


dodo(4,5);


cin.get();


return 0;

}

void dodo(int j, int k )

{


cout << j << " " << k << endl;

}
hypotenuse function: page 35.
#include <iostream>
using namespace std;

double hypotenuse(double s1, double s2);

int main(void)

{


double a = 3.00, b = 4.00;


double h = hypotenuse(a,b);


cout << h << endl;


cin.get();


return 0;

}

double hypotenuse(double s1,double s2)

{


double hyp = sqrt(s1*s1 + s2*s2);


return hyp;

}
page 37 Overloaded functions accepting different number of variables:

#include <iostream> 

using namespace std

;

void dodo(int)


; 

void dodo(int , int)
;

int main()

{

dodo(1)



;

dodo(3,4)



; 

cin.get()



;

return 0



;

}

void dodo(int i)
 
 

{

cout << i << endl
;

}

void dodo(int i,int j)
 
 

{

cout << i << endl

;

cout << j << endl

;

}
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To effectively return two varables; page 41 

Homework:
To swap

no 8

// exp05_08.cpp (swap)
// function swaps two values passed to it
#include <iostream>
using namespace std;

void swap(int&, int&);        //declaration
//--------------------------------------------------------------
int main()

   {

   int a = 4;

   int b = 7;

   cout << "\nBefore swap a=" << a << ", b=" << b;

   swap(a, b);                //call function to swap values
   cout << "\nAfter swap a=" << a << ", b=" << b << endl;

cin.get();

   return 0;

   }

//--------------------------------------------------------------
void swap(int& a, int&b)      //function swaps values
   {                          //passed by reference
   int temp = a;

   a = b;

   b = temp;

   }

static variable
no 8

// exp05_10.cpp (selfcnt)
// function tells how many times it has been called
#include <iostream>
using namespace std;

int selfcnt();               //declaration
// int count = 0;            //remove comment to use external
//--------------------------------------------------------------
int main()

   {

   for(int j=0; j<10; j++)

      {

      cout << "\nselfcnt() has been called "
           << selfcnt() << " times";

      }

   cout << endl;

   return 0;

   }

//--------------------------------------------------------------
int selfcnt()

   {

   static int count = 0;     //comment out to use external
   return ++count;

   }

code to sort

// exp05_08.cpp (swap)
// function swaps two values passed to it
#include <iostream>
using namespace std;

void sort(int&, int&);        //declaration







  //--------------------------------------------------------------
int main()

{


int a = 10;


int b = 7;


cout << "\nBefore sort a=" << a << ", b=" << b;


sort(a, b);                //call function to sort values

cout << "\nAfter sort a=" << a << ", b=" << b << endl;


cin.get();


return 0;

}

//--------------------------------------------------------------
void sort(int& a, int&b)      //function sort values
{  


//passed by reference

if (a > b)


{
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int temp = a;



a = b;



b = temp;


}

}

Chapter 6 


Classes
initialize s.
public:

part() : s('a')

{ 




   ;}
initialize two variables in no-arg constructors.  (soln: for page 53.)
#include<iostream>
using namespace std            ;
class part
{
private:
int i                        ;
char s                    ;

public:
part() : i(4), s('L')            
{
;
}
int getdata(void)
{return i                    ;}
char getdata1(void)
{return s                    ;}
}                        ;

int main()
{
part p1                     ;

cout << p1.getdata() << endl    ;
cout << p1.getdata1() << endl    ;
cin.get()                    ;
return 0                    ;
}

initialize two variables in one-arg constructors. 

(soln: for page 54.)

#include<iostream>
using namespace std

   ;

class part

{

private:

int i




   ;

char s



   ;

public:

part() : i(4), s('a')

{ 




   ;}

part(int j, char f) : i(j), s(f)

{ 




   ;}

char getdata()

{return s  ;}

// print int as well.
}

   ;  

int main()

{

part p3(5,'d');
 


   ;
      

cout << p3.getdata() << endl  ;

cin.get()



   ;

return 0



   ;

}

move 0-argument constructor outside class:
#include<iostream>
using namespace std


;

class part

{

private:

int i




;

char s




;

public:

part() 



;

int getdata(void)


;

}




;

int part::getdata(void)

{return i



;}

part::part() : i(4)
{ 





;}
int main()

{

part p1 




;

cout << p1.getdata() << endl
;

return 0




;

}

/////////////////////////////////////////////////////////////////////////////////////////
#include<iostream>
using namespace std


;

class part

{

private:

int i





;

char s

;

public:

part() : i()

{ 


 ;}

part(int j) : i(j)

{ 

      ;}

int getdata(void);

void add(void)

{

part(++i)
;}

}

;

int main()

{

part p1(4) 



;

p1.add()


;

cout << p1.getdata() << endl;

cin.get()



;

return 0




;

}

int part::getdata(void)

{return i




;}

move the lot outside

#include<iostream>
using namespace std            ;

class part
{
private:
int i                        ;
char s                        ;

public:
part() : i(), s()            
{
;
}
part(int j) ;            

part(int j, char k);  

int getdata(void);
char getdata1(void);
};

part::part(int j) : i(j)            
{
;
}

part::part(int j, char k) : i(j),s(k)            
{
;
}

int part::getdata(void)
{return i                    ;}

char part::getdata1(void)
{return s                    ;}

int main()
{
part p1,p2                         ;
part p3(2)                    ;
part p4(6,'g')                    ;

cout << p4.getdata() << endl    ;
cout << p4.getdata1() << endl    ;
cin.get()                        ;
return 0                        ;
}
Coursework

no 4
page 261 of book.
Create an employee class, basing it on Exercise 4 of Chapter 4. The member data should

comprise an int for storing the employee number and a float for storing the employee’s

compensation. Member functions should allow the user to enter this data and display it.

Write a main() that allows the user to enter data for three employees and display it.
// exp06_04.cpp (empclass)

// demonstrates employee class

#include <iostream>

using namespace std;

////////////////////////////////////////////////////////////////

class employee                    //class of type 'employee'

   {

   private:

      int number;                 //member data

      float salary;

   public:

      void getemploy()            //member functions

         {

         cout << "\n   Number: ";

         cin >> number;

         cout << "   Salary: ";

         cin >> salary;

         }

      void putemploy()

         {

         cout << "\n   Number: " << number

              << "\n   Salary: " << salary;

         }

   };

////////////////////////////////////////////////////////////////

int main()

   {

   employee e1, e2, e3;           //objects of type 'employee'

                                  //get employee data

   cout << "\nEmployee 1 -- Enter number and salary";

   e1.getemploy();

   cout << "Employee 2 -- Enter number and salary";

   e2.getemploy();

   cout << "Employee 3 -- Enter number and salary";

   e3.getemploy();

   cout << "\nEmployee 1";        //display employee data

   e1.putemploy();

   cout << "\nEmployee 2";

   e2.putemploy();

   cout << "\nEmployee 3";

   e3.putemploy();

   cout << endl;

   return 0;

   }

no 8 
page 261 of book.
Create a class that includes a data member that holds a “serial number” for each object

created from the class. That is, the first object created will be numbered 1, the second 2,

and so on.

To do this, you’ll need another data member that records a count of how many objects

have been created so far. (This member should apply to the class as a whole; not to

individual objects. What keyword specifies this?) Then, as each object is created, its

constructor can examine this
// exp06_08.cpp (serial)
// objects which number themselves
#include <iostream>
using namespace std;

////////////////////////////////////////////////////////////////
class serial

   {

   private:

      static int count;                 //shared by all objects
      int serial_number;                //one for each object
   public:

      serial()                          //constructor
         {

         count++;                       //bump count
         serial_number = count;         //number ourself
         }

      int get_serial()

         {

         return serial_number;          //return our serial no
         }

   };  //end class serial
int serial::count=0;                      //definition of 'count'
////////////////////////////////////////////////////////////////

int main()

   {

   serial alpha, beta, gamma;           //make some objects
   cout << "\nI am object number ";     //each one returns its
   cout << alpha.get_serial();          //serial number
   cout << "\nI am object number ";

   cout << beta.get_serial();

   cout << "\nI am object number ";

   cout << gamma.get_serial() << endl;

   return 0;

   }

no 6 optional page 261
// exp06_06.cpp (empcla2)
// class for employees,
// with enumerated and class types as members
#include <iostream>
using namespace std;

                             //employee category type
enum etype { laborer, secretary, manager,


         accountant, executive, researcher };

////////////////////////////////////////////////////////////////
class date                   //date class
   {

   private:

      int month;

      int day;

      int year;

   public:

      void getdate()

         {

         char slash;

         cin >> month >> slash >> day >> slash >> year;

         }

      void showdate()

         {

         cout << month << '/' << day << '/' << year;

         }

   };

////////////////////////////////////////////////////////////////
class employee               //employee class
   {

   private:

      int number;            //employee number
      float salary;          //salary
      etype emptype;         //employee type
      date dofe;             //date of first employment
   public:

      void getemploy();      //get employee data from user
      void putemploy();      //display employee data
   };  //end employee class
//--------------------------------------------------------------
void employee::getemploy()   //get employee data from user
   {

   char c;

   cout << "\n   Number: ";                   //get number
   cin >> number;

   cout << "   Salary: ";                     //get salary
   cin >> salary;

   cout << "   Employee type: ";              //get type
   cin >> c;

   switch(c)

      {

      case 'l': emptype = laborer;    break;

      case 's': emptype = secretary;  break;

      case 'm': emptype = manager;    break;

      case 'a': emptype = accountant; break;

      case 'e': emptype = executive;  break;

      case 'r': emptype = researcher; break;

      }

   cout << "   Date of first employment: ";   //get date
   dofe.getdate();

   }

//--------------------------------------------------------------
void employee::putemploy()   //display employee data
   {

   cout << "\n   Number: " << number

        << "\n   Salary: " << salary

        << "\n   Employee type: ";

   switch(emptype)

      {

      case laborer:    cout << "laborer";    break;

      case secretary:  cout << "secretary";  break;

      case manager:    cout << "manager";    break;

      case accountant: cout << "accountant"; break;

      case executive:  cout << "executive";  break;

      case researcher: cout << "researcher"; break;

      }

   cout << "\n   Date of first employment: ";

   dofe.showdate();

   }

////////////////////////////////////////////////////////////////
int main()

   {

   employee e1, e2, e3;      //objects of type 'employee'
   cout << "\nEmployee types (enter first letter only) are"

<< "\n   laborer, secretry, manager,"

<< "\n   accountant, executive, researcher: ";

   cout << "\nEmployee 1";   //get employee data
   e1.getemploy();

   cout << "Employee 2";

   e2.getemploy();

   cout << "Employee 3";

   e3.getemploy();

   cout << "\nEmployee 1";   //display employee data
   e1.putemploy();

   cout << "\nEmployee 2";

   e2.putemploy();

   cout << "\nEmployee 3";

   e3.putemploy();

   cout << endl;

   return 0;

   }

Chapter 7 Arrays Strings
Class Exercise

Passing a 2x2 array:

#include <iostream>
using namespace std;

void dodo(int ag[][4])

; 

int main()

{

int age[][4]={{1,2,3,4},{5,6,7,8}}
 ;  

cout << age[0][2] << endl
;

dodo(age)


;

cout << age[0][2] << endl
;
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return 0



;


}

 void
dodo(int ag[][4])

{

ag[0][2] = 7



;

}

Print out structure elements in a loop.

#include<iostream>
using namespace std

;

struct part

{

int i




;

char s



;

};

int main(void)

{

part prt[2]


;

prt[0].i= 1


;

prt[0].s='A'


;

prt[1].i= 2


;
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prt[1].s='B'


;

for (int i = 0 ;i<=1;i++)


cout << prt[i].i << endl;

return 0



;

}

Print out total of i‘s.

#include<iostream>
using namespace std

;

struct part

{

int i




;

char s



;

};

int main(void)

{

part prt[2]


;

prt[0].i= 1


;

prt[0].s='A'


;

prt[1].i= 2


;

prt[1].s='B'


;

int tot = 0 ; 

for (int i = 0; i<=1;i++)

{

tot +=prt[i].i;

}
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cout << tot;

return 0



;

}

Using a 2 arg constructor to initialize objects and print them out
#include <iostream>
using namespace std;

class part

{

private:

int i





;

char s





;

public:

part()

{





;}

part(int j, char t):i(j),s(t)

{





;}

int getI()

{return i;
}

char getS()

{return s;
}

};

int main(void)

{

   part prt[2]


;

   prt[0]=part(1,'A')
;

   prt[1]=part(2,'B')
;

for(int i = 0; i<=1;i++)

cout << prt[i].getI() <<  " " << prt[i].getS() << endl;

return 0



;

}

Adding matrices using arrays

Exercise 1

Write a C++ program to add together two matrices (arrays). (Add the respective elements)

You might start by defining a 2x2 array:      double m1[2][2] = { { 1,2 },{ 3,4 } };

#include <iostream>

#include <iomanip>

void add(double [2][2], double [2][2], double [2][2])

;

void printout(double [2][2])





;

using namespace std



;

int main(void)

{


double m1[2][2]= {{1,2},{3,4}}
;


double m2[2][2]= {{1,2},{3,4}}
;


double m3[2][2]



;

add(m1,m2,m3)




;
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printout(m3)




;

return 0





;

}

void add(double m1[2][2],double m2[2][2],double m3[2][2])




{

m3[0][0] = m1[0][0] + m2[0][0]
;

m3[0][1] = m1[0][1] + m2[0][1]
;

m3[1][0] = m1[1][0] + m2[1][0]
;

m3[1][1] = m1[1][1] + m2[1][1]
;

}

void printout(double m [2][2])




{

cout << setw(4)<< m [0][0] << setw(4)<< m [0][1] << endl
;

cout << setw(4)<< m [1][0] << setw(4)<< m [1][1] << endl
;

}

#include <iostream> 

#include <iomanip>
using namespace std;

void print(int m[2][2]);

void add(int m1[2][2],int m2[2][2],int m3[2][2]);

int main()

{

int m1[2][2]={{1,2},{5,6}};

int m2[2][2]={{1,2},{5,6}};

int m3[2][2]={{0,0},{0,0}};

add(m1,m2,m3);

print(m3);

return 0



;

}

void add(int m1[2][2],int m2[2][2],int m3[2][2])

{

m3[0][0]=m1[0][0]+m2[0][0];

m3[0][1]=m1[0][1]+m2[0][1];

m3[1][0]=m1[1][0]+m2[1][0];

m3[1][1]=m1[1][1]+m2[1][1];

}

void print(int m[2][2])

{

cout << setw(4)<< m[0][0] << setw(4)<< m[0][1] << endl
;

cout << setw(4)<< m[1][0] << setw(4)<< m[1][1] << endl
;

}

2. Page 314 No 4. ie

Start with a program that allows the user to input a number of integers, and then stores

them in an int array. Write a function called maxint() that goes through the array,

Exercise 2:

· Make a class to hold a 2-D array. You might start by defining a class:

Adding matrices using class.
#include <iostream>

#include <iomanip>

using namespace std



;

class matrix

{

private:

double m[2][2]




;

public:


matrix()




{


m[0][0] = 0
; m[0][1] = 0 ;


m[1][0] = 0
; m[1][1] = 0 ;


}


matrix(double d1,double d2,double d3,double d4)




{


m[0][0] = d1; m[0][1] = d2;


m[1][0] = d3; m[1][1] = d4;



}


matrix operator + (matrix mat)


{


matrix temp




;


temp.m[0][0] = m[0][0] + mat.m[0][0];


temp.m[1][0] = m[1][0] + mat.m[1][0];


temp.m[1][1] = m[1][1] + mat.m[1][1];


return temp



;


}


void printout()


{


cout << setw(4)<< m[0][0] << setw(4)<< m[0][1] << endl
;


cout << setw(4)<< m[1][0] << setw(4)<< m[1][1] << endl
;


}

}







;
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int main(void)

{

matrix m1(1,2,4,1)



;
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matrix m2(2,3,1,2)



;

matrix m3





;

m3 = m1 + m2




;

m3.printout()




;

cin.get()





;

return 0





;

}

Alternatively:

matrix operator + (matrix mat)


{


return matrix(m[0][0] + mat.m[0][0],m[0][0] + mat.m[0][0],m[0][0] + 
mat.m[0][0],m[0][0] + mat.m[0][0])

;


}
Optional. 
matrix Multipliction

matrix operator * (matrix mat)


{


matrix temp




;


temp.m[0][0] = m[0][0] * mat.m[0][1]+ m[0][0] * mat.m[1][0];


temp.m[0][1] = m[0][0] * mat.m[0][1]+ m[0][1] * mat.m[1][1];


temp.m[1][0] = m[1][0] * mat.m[1][1]+ m[1][1] * mat.m[1][0];


temp.m[1][1] = m[1][0] * mat.m[0][1]+ m[1][1] * mat.m[1][1];


return temp



;


}

m3 = m1 * m2




;

Easier to understand:
private:

double e1,e2,e3,e4


;// ie just 4 data elements

public:


matrix()




{


e1 = 0


;
e2 = 0


;


e3 = 0


;
e4 = 0


;


}


matrix(double d1,double d2,double d3,double d4)




{


e1 = d1

;
e2 = d2

;


e3 = d3

;
e4 = d4

;


}


matrix operator + (matrix m)


{


matrix temp

;


temp.e1 = e1 + m.e1
;
temp.e2 = e2 + m.e2
;


temp.e3 = e3 + m.e3
;
temp.e4 = e4 + m.e4
;


return temp

;


}


void printout()


{


cout << setw(4)<< e1 << setw(4)<< e2 << endl
;


cout << setw(4)<< e3 << setw(4)<< e4 << endl
;


}

}







;

int main(void)

{

matrix m1(1,2,4,1)



;

matrix m2(2,3,1,2)



;

matrix m3




;

m3 = m1 + m2




;

m3.printout()




;

return 0





;

}

Extracting String from XML exercise Page 93 from manual Part 1

1. Write a program which extracts (parses) the data between the XML tags <Person> and <\Person> in the following XML string: 

string stXML = "<Table1><Person>ed</Person><Person>joe</Person><\Table1>";

#include <iostream>
#include <string>
using namespace std






;

int main(void)

{

const string stXML = "<Table1><Person>ed</Person><Person>joe</Person></Table1>";

string stTag = "Person"





;

string stTag1 = "<"  + stTag + ">"


; // <Person>
string stTag2 = "</" + stTag + ">"


; // </Person>
int p = 0, p1 = 0 , p2 = 0



; // these determine  the positions of the data to be extracted
do 

{


p = stXML.find(stTag1,p+1)
;// find position of <Person> (8). Note that it starts at position 1 first up and then starts at position 9 next time round etc.


p1 = p + stTag1.length()
;// Add the length of stTag1 to move on to the start of the data  (16)


p2 = stXML.find(stTag2,p1)
;// find position of </Person> (18)

string stData= stXML.substr(p1,p2-p1)
;// extract the data between positions 16 and 18. (ed)

if (p != string::npos ) cout << stData << endl
;// If <Person> is found print it out. (string::npos = -1)_
}
while (p != string::npos)
;// If no <Person>s are found finish. 
 return 0








;

}

Bonus question. 
Placing in a function. 

#include <iostream>
#include <string>
using namespace std






;

void parseData(string,string);

int main(void)

{

const string stXML = "<Table1><Person>ed</Person><Person>joe</Person></Table1>";

const string srch = "Person"



;
parseData(stXML,srch);

return 0








;

}

////////////////// parseData will find text between two tags //

void parseData(string stXML, string srch)

{

string stTag = srch




; //  Person
string stTag1 = "<"  + stTag + ">"


; // <Person>
string stTag2 = "</" + stTag + ">"


; // </Person>
int p = 0, p1 = 0 , p2 = 0



; // these determine  the positions of the data to be extracted
do 

{


p = stXML.find(stTag1,p+1)
;// find position of <Person> (8). Note that it starts at position 1 first up and then starts at postion 9 next time round etc.

p1 = p + stTag1.length()
;// Add the length of string to move on to the start of the data  (16)

p2 = stXML.find(stTag2,p1)
;// find position of </Person> (88)

string stData= stXML.substr(p1,p2-p1)
;// Extract the data between positions 16 and 18. (eg ed)

if (p != string::npos ) cout << stData << endl
;// If a Person eg ed is found then print it out. (Note that string::npos = -1)_
}  while (p!= string::npos)
;// If no <Person> is found then finish. 
}
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CSTRINGS

To print the position in a string

#include <iostream>
using  namespace std

;

#include <cstring>
int main()

{


char * ps , * st1strt;

char st1[]="House"

; 

char st2[]="se"


; 

st1strt=st1



;

ps= strstr(st1,st2);

if (ps!= NULL)

cout  << "found"
 << endl
;

cout  << ps-st1strt
 << endl
;

return 0



;

}

passing an array of strings to a function and printing one out.

#include <iostream>
using namespace std;

void
dodo(char [][5])

; 

int main()

{

char st[][5]={"ed","joe","john"}
;   
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int Values[10]={5,2,8,6,4,8,7.1,3,7};
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dodo(st)



;

return 0



;

}

 void
dodo(char st[][5])

{
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cout << st[0] << endl
;

}

use a structure to pass them back??

#include <iostream>
using namespace std;

struct pass
{

public:

int _i;

char _s;

};

class part
{

private:

int i





;

char s





;

public:

part()

{






;}

part(int j, char t):i(j),s(t)

{






;}

pass passBack()

{


pass p;


p._i=i;


p._s=s;


return p;

}

};

int main(void)

{

   part prt[2]


;

   prt[0]=part(1,'A')
;

   prt[1]=part(2,'B')
;

   pass p;

for(int j = 0; j<=1;j++)

{

p = prt[j].passBack();

cout << p._i << p._s << endl;

}

return 0



;

}
Homework

 Ch 7 

C-Strings
No 1

Passing an array of strings to a function which changes one of them

#include <iostream>
#include <cstring>
using namespace std;

void
dodo(char [][5])

; 

int main()

{

char st[][5]={"ed","joe","john"}
;   
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dodo(st)



;

cout << st[0] << endl
;

return 0



;

}

 void
dodo(char st[][5])

{

strcpy(st[0],"rob")
;

}

No 2

// exp07_O4.cpp (arraymax)
// function finds largest element in array
#include <iostream>
using namespace std;

int maxint(int[], int);
//declaration // 

int main()


{




const int SIZE = 100;
//maximum array elements

int
intarray[SIZE];
//array of ints


int
count =
0;
//number of ints in array



int intval;




while(true)



{



cout << count
 <<
".Enter an integer value (0 to end):"
;


cin >> intval;




if(intval==0) break;




intarray[count++] =
intval;
//set array element to value
}


int bigdex = maxint(intarray,count);
//find
largest element
cout
<<
"\nLargest element is number "
<< bigdex
;

cout
<<
",which contains "
<< intarray[bigdex] << endl;

return 0;

} 

} 
//-------------------------------------------------------
int maxint(int ia[], int c)
//returns largest element
{

int bigdex = 0;




//assume it's element 0
for(int j=1; j<c; j++)


//if another is larger,
if( ia[j] > ia[bigdex] )

//put its index in bigdex
bigdex = j;

return bigdex;

}

Ch 8 Overloaded Operators
In class

Overloaded operator to add coordinates

#include <iostream>
using namespace std

;

class Coords
{

int x




;

int y




;

public: 

Coords() :x(),y()

{  }

Coords(int a, int b) :x(a),y(b)

{  }

Coords operator + (Coords p)


{


Coords tmp


;


tmp.x =  x + p.x
;


tmp.y =  y + p.y
;


return tmp

;

}

void printCoords(void)

{

cout << "x coord: " << x << endl;

cout << "y coord: " << y << endl;

}

};

int main()

{

Coords c1(2,1),  c2(1,2), c3
;

c3 = c1 + c2


;

c3.printCoords()

;

return 0



;

}

Moving outside

#include <iostream>
using namespace std

;

class Coords
{

int x




;

int y




;

public: 

Coords() :x(),y()

{  }

Coords(int a, int b) :x(a),y(b)

{  }

Coords operator + (Coords p);

void printCoords(void);

};

void Coords::printCoords(void)

{

cout << "x coord: " << x << endl;

cout << "y coord: " << y << endl;

}

Coords Coords::operator + (Coords p)


{


Coords tmp


;


tmp.x =  x + p.x
;


tmp.y =  y + p.y
;


return tmp

;

}

int main()

{

Coords p1(2,1),  p2(1,2), p3
;

p3 = p1 + p2


;

p3.printCoords()

;

return 0



;

}

To add 2 vectors

#include <iostream>
using namespace std

;

class Vects
{

int x




;

int y




;

public: 

Vects() :x(),y()

{  }

Vects(int i,int j) :x(j),y(j)

{  }

Vects operator + (Vects p)

{

return Vects(x = x + p.x, y = y + p.y)

;

}

void printVect()
{

cout << "(" <<x << "," << y << ")" <<  endl
;
}
void printVect(int& i,int& j)

{

i = x

;

j = y

;

}

};

int main()

{

Vects v1(1,2),  v2(2,1), v3
;

v3 = v1 + v2


;

v3.printVect()


;
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return 0



;

}
Overloading the += and -= for Vect and moving outside
#include <iostream>
using namespace std;

class Vect
{


int x;


int y;

public:


Vect() :x(), y()


{  }


Vect(int a, int b) :x(a), y(b)


{  }


Vect operator + (Vect p);


Vect operator += (Vect p);


Vect operator -= (Vect p);


void printVect(void);

};

Vect Vect::operator + (Vect p)

{


return Vect(x + p.x, y + p.y);

}

Vect Vect::operator += (Vect p)

{


return Vect(x += p.x, y += p.y);

}

Vect Vect::operator -= (Vect p)

{


return Vect(x -= p.x, y -= p.y);

}

void Vect::printVect(void)

{


cout << "x compt: " << x << endl;


cout << "y compt: " << y << endl;

}

int main()

{


Vect c1(2, 1), c2(1, 2), c3;


c1 += c2;


c1.printVect();


c1 -= c2;


return 0;

}
Overloading the += and -= for coords.

#include <iostream>

using namespace std;

class Coords

{


int x;


int y;

public:


Coords() :x(), y()


{  }


Coords(int a, int b) :x(a), y(b)


{  }


Coords operator + (Coords p)


{



return Coords(x + p.x, y + p.y);


}


Coords operator += (Coords p)


{



return Coords(x += p.x, y += p.y);


}


Coords operator -= (Coords p)


{



return Coords(x -= p.x, y -= p.y);


}
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void printCoords(void)


{



cout << "x coord: " << x << endl;



cout << "y coord: " << y << endl;


}

};

int main()

{


Coords c1(2, 1), c2(1, 2), c3;


c1 += c2;


c1.printCoords();


c1 -= c2;


return 0;

}

Moving them outside the class

#include <iostream>

using namespace std;

class Coords

{


int x;


int y;

public:


Coords() :x(), y()


{  }


Coords(int a, int b) :x(a), y(b)


{  }


Coords operator + (Coords p)
;


Coords operator += (Coords p)
;


Coords operator -= (Coords p)
;


void printCoords(void)


;

};

Coords Coords::operator + (Coords p)

{


return Coords(x + p.x, y + p.y);

}

Coords Coords::operator += (Coords p)

{


return Coords(x += p.x, y += p.y);

}

Coords Coords::operator -= (Coords p)

{


return Coords(x -= p.x, y -= p.y);

}

void Coords::printCoords(void)

{


cout << "x coord: " << x << endl;


cout << "y coord: " << y << endl;

}

int main()

{


Coords c1(2, 1), c2(1, 2), c3;


c1 += c2;


c1.printCoords();


c1 -= c2;


return 0;

}

Printing string as well page 93
#include <string.h>
 

// for strcpy(), strcat()

#include <iostream>

using namespace std;

const int SZ = 80;       

// size of all String objects

class String             

// user-defined string type

{

private:


char str[SZ];               // holds a string

public:


String()                       
// constructor, no-args


{



strcpy_s(str, "");


}


String(char s[])             
// constructor, one-arg


{



strcpy_s(str, s);


}


String operator + (String ss)  
// add a String to another


{



String temp;

     

// make a temporary String



strcpy_s(temp.str, str); 

// copy this string to temp



strcat_s(temp.str, ss.str);  

// add the argument string



return temp;

// return temp String


}


void displayInside()


{



cout << str;


}

};

int main()

{


String s1 = "round";   // uses one-argument constructor. 


String s2 = "about";   // uses one-argument constructor.


String s3;              // uses no-argument constructor.


s3 = s1 + s2;
     // add s2 to s1, assign to s3.


s3.displayInside();


return 0;

}

}

Including a 3-arg constructor: page 98.
class safe

{

private:

int arr[3]

;

public:

safe() 

{

}

safe(int i, int j, int k) 

{

arr[0]= i

;

arr[1]= j

;

arr[2]= k

;

}

HW:
No 1

#include <iostream>
using namespace std


;

class part

{

double i



;

public: 

part() :i()

{  }

part(double j) :i(j)

{  }

part operator + (part p);

part operator - (part p);

double printPart()


;

}




;

part part::operator + (part p)

{

double k



;

k = i + p.i



;

return part(k)


;

}

part part::operator - (part p)

{

double k



;

k = i - p.i



;

return part(k)


;

}

double part::printPart()

{


return i


;

}

int  main()

{

part p1(1.0), p2(2.0), p3
;

p3 = p1 + p2


;

cout << p3.printPart()
<< endl;

p3 = p1 - p2


;

cout << p3.printPart()
<< endl;

return 0



;

}

no 2

#include <iostream>
using namespace std;

class part
{


double i;

public:


part() :i()


{  }


part(double j) :i(j)


{  }


operator double()


{



return i;


}

};

int  main()

{


part p1(1.0);


cout << p1;


return 0;

}

Code to make a derived class to include the determinant function.
#include <iostream>
#include <iomanip>
using namespace std



;

class matrix
{

protected:

double m[2][2]




;

public:


matrix()




{


m[0][0] = 0
; m[0][1] = 0 ;


m[1][0] = 0
; m[1][1] = 0 ;


}


matrix(double d1,double d2,double d3,double d4)




{


m[0][0] = d1; m[0][1] = d2;


m[1][0] = d3; m[1][1] = d4;



}


matrix operator + (matrix mat)


{


matrix temp




;


temp.m[0][0] = m[0][0] + mat.m[0][0];


temp.m[1][0] = m[1][0] + mat.m[1][0];


temp.m[1][1] = m[1][1] + mat.m[1][1];


return temp



;


}


double determinant()


{


double det;


det = m[0][0]*m[1][1]-m[0][1]*m[1][0]
;


return det;


}


void printout()


{


cout << setw(4)<< m[0][0] << setw(4)<< m[0][1] << endl
;


cout << setw(4)<< m[1][0] << setw(4)<< m[1][1] << endl
;


}

}
;

class mymatrix : matrix
{

public:

double determinant()

{

double det;

det = m[0][0] * m[1][1] - m[0][1] * m[1][0]
;

return det;


}

};

The lot:

#include <iostream>
#include <iomanip>
using namespace std



;

class matrix
{

private:

double m[2][2]




;

public:


matrix()




{


m[0][0] = 0
; m[0][1] = 0 ;


m[1][0] = 0
; m[1][1] = 0 ;


}


matrix(double d1,double d2,double d3,double d4)




{


m[0][0] = d1; m[0][1] = d2;


m[1][0] = d3; m[1][1] = d4;



}


matrix operator + (matrix mat)


{


matrix temp




;


temp.m[0][0] = m[0][0] + mat.m[0][0];


temp.m[1][0] = m[1][0] + mat.m[1][0];


temp.m[1][1] = m[1][1] + mat.m[1][1];


return temp



;


}


matrix operator * (matrix mat)


{


matrix temp




;


temp.m[0][0] = m[0][0] * mat.m[0][1]+ m[0][0] * mat.m[1][0];


temp.m[0][1] = m[0][0] * mat.m[0][1]+ m[0][1] * mat.m[1][1];


temp.m[1][0] = m[1][0] * mat.m[1][1]+ m[1][1] * mat.m[1][0];


temp.m[1][1] = m[1][0] * mat.m[0][1]+ m[1][1] * mat.m[1][1];


return temp



;


}


double determinant()


{


double det;


det = m[0][0]*m[1][1]-m[0][1]*m[1][0]
;


return det;


}


void printout()


{


cout << setw(4)<< m[0][0] << setw(4)<< m[0][1] << endl
;


cout << setw(4)<< m[1][0] << setw(4)<< m[1][1] << endl
<< endl;


}

}







;

int main(void)

{

matrix m1(1,2,4,1)



;

matrix m2(2,3,1,2)



;

matrix m3





;

m3 = m1 + m2




;

m3.printout()




;

m3 = m1 * m2




;

m3.printout()




;

cout << "det is " << m1.determinant();

// make this a friend so that we could have 

// det(m1) notation;

return 0





;

}

Ch 9 Inheritance
// exp09_07.cpp (cntderv)
// constructors in derived class
#include <iostream>
using namespace std;

////////////////////////////////////////////////////////////////
class Counter

   {

   protected:                            //NOTE: not private
      unsigned int count;                //count
   public:

      Counter()        { count = 0; }    //constructor, no args
      Counter(int c)   { count = c; }    //constructor, one arg
      int get_count()  { return count; } //return count
      Counter operator ++ ()             //incr count (prefix)
         { return Counter(++count); }

   };

////////////////////////////////////////////////////////////////
class CountDn : public Counter

   {

   public:

      CountDn() : Counter()              //constructor, no args
         {  }

      CountDn(int c) : Counter(c)        //constructor, 1 arg
         {  }

      CountDn operator ++ ()             //incr count (prefix)
         {

         Counter::operator++ ();         //(call orig function)
         return CountDn(count);

         }

      CountDn operator -- ()             //decr count (prefix)
         {

         return CountDn(--count);

         }

   };

////////////////////////////////////////////////////////////////
class CountPost : public CountDn

   {

   public:

      CountPost() : CountDn()            //constructor, no args
         {  }

      CountPost(int c) : CountDn(c)      //constructor, 1 arg
         {  }

      CountPost operator ++ ()           //incr count (prefix)
         {

         Counter::operator++ ();         //(call orig function)
         return CountPost(count);

         }

      CountPost operator -- ()           //decr count (prefix)
         {

         CountDn::operator-- ();         //(call orig function)
         return CountPost(count);

         }

      CountPost operator ++ (int)        //incr count (postfix)
         { return CountPost(count++); }

      CountPost operator -- (int)        //decr count (postfix)
         { return CountPost(count--); }

   };

////////////////////////////////////////////////////////////////
int main()

   {

   CountPost c1;                           //class CountPost
   CountPost c2(100);

   cout << "\nc1=" <<     c1.get_count();  //display
   cout << "\nc2=" <<     c2.get_count();  //display
   ++c1; ++c1;                             //increment c1
   cout << "\nc1=" <<     c1.get_count();  //display it
   cout << "\nc1=" << (++c1).get_count();  //prefix
   cout << "\nc1=" << (c1++).get_count();  //postfix
   cout << "\nc1=" <<     c1.get_count();  //display c1
   --c2; --c2;                             //decrement c2
   cout << "\nc2=" <<     c2.get_count();  //display it
   cout << "\nc2=" << (--c2).get_count();  //prefix
   cout << "\nc2=" << (c2--).get_count();  //postfix
   cout << "\nc2=" <<     c2.get_count();  //display it
   cout << endl;

   return 0;

   }

Qu No 1:  library
(This will replace expTest.cpp)
#include<iostream>
#include "exp.h"
using namespace std

;

class arith: public part

{

public:

int square(void)

{

return i * i;

}

};

int main()

{

arith p1 





;

p1.setdata(4)





;

cout << p1.square() << endl
;

return 0





;

}

#include <iostream>
using namespace std


;

//------------------------
class part

{

protected:

double i



;

public: 

part() :i()

{  }

part(double j) :i(j)

{  }

part operator + (part p)

{

double k



;

k = i + p.i



;

return part(k)


;

}

double printPart()


;

};

//------------------------
double part::printPart()

{
return i


;}

//------------------------
class addOps : public part

{

public: 

addOps() :part()

{




;}

addOps(double j) :part(j)

{




;}

addOps operator * (part p)

{

double k=1



;

k = i 



;

return addOps(k)


;

}

};

//------------------------
int  main()

{

addOps p1(1.0), p2(2.0), p3
;

p3 = p1 * p2


; // this is ok. calls derived class oo.
cout << p3.printPart()
<< endl; // this is ok. calls base class method.
p3 = p1 + p2


; // wont work! cant call base class overloaded + ?
//(It will work if I make them derived class objects)

cout << p3.printPart()
<< endl;

return 0



;

}
Exercise 3: 

Make a library containing an overloaded + operator. Use the desktop wizard

------------------------

#include <part.h>
part part::operator + (part p)

{



part temp;



temp.i = i + p.i;



return temp;

}

----------------

class part
{

private:


int i;

public:


part() :i()


{  }


part(int j) :i(j)


{  }


part operator + (part p);

};

------------------------------------------------------
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Test it from a console app using 

p3 = p1 + p2;

----------------------------

But let’s say we forgot to include the – operator.

We don’t wish to change our library.

How could we make a derived class to be able to have
p3 = p1 - p2;

from the console app?
Solution

---------------part.h---------------------------

#pragma once
class part
{

private:


int i;

public:


part() :i()


{  }


part(int j) :i(j)


{  }


void print(void);


part operator + (part p);

};
-------------- OO+.cpp ----------------------

#include <part.h>
#include <iostream>
using namespace std;

void part::print(void)

{


cout << i << endl;

}

part part::operator + (part p)

{


part t;


t.i = i + p.i;


return t;

}

------ TestOO.cpp ----------------
#include<iostream>
#include <part.h>
using namespace std;

class ops:public part
{

private:

int j;

public:

ops():j()

{ j = 0;}

ops(int k)

{ j = k;}

ops operator - (ops o)

{


ops t;


t.j = j - o.j;


return t;

}

void print(void)

{
cout << j << endl;   }

};

int main()

{


part p1(1), p2(2), p3;


p3 = p1 + p2;


ops o1(1), o2(2), o3;


o3 = o1 - o2;


p3.print();


o3.print();


return 0;

}

Exercise 4 & 5

// expFuncs.cpp
#include "exp.h"
int expFuncs::getdata(void)

{
return i;   }

int expFuncs::add(int a,int b)

{
return a + b; }
exp.h

#pragma once
class expFuncs
{

private:


int i;

public:


expFuncs()
{ i = 0; }


expFuncs(int x)
{
i = x;
}


int getdata(void);


int add(int a, int b);

};

exp1.h

#include "exp.h"
class expFuncs1:expFuncs
{

private:


int i;

public:


expFuncs1() { i = 0; }


expFuncs1(int x) { i = x; }


int sub(int a, int b);

};
// expFuncs1.cpp : Defines the functions for the static library.
#include "exp.h"
#include "exp1.h"
int expFuncs1::sub(int a, int b)

{
return a - b;   }
//TestExp.cpp
#include<iostream>
#include "exp.h"
#include "exp1.h"
using namespace std;

int main()

{


expFuncs f1(4);


cout << f1.getdata() << endl;


cout << f1.add(2,3) << endl;


expFuncs1 f2(8);


cout << f2.sub(2, 3) << endl;


return 0;

}

Chap 10 Pointers
http://web.cerritos.edu/jwilson/SitePages/cis_180/Written_Exercises/cis_180_functions_arrays_pointers_exercise_answers.pdf
[image: image36.png]




to swap two integers in a function using pointers. (swapping the actual values.) 
using array notation

#include <iostream>
using namespace std;

void
dodo(int *);

int main()

{


int age[4] = { 1,2,3,4 };


cout << age[0] << " " << age[1]  << endl;
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dodo(age);


cout << age[0] << " " << age[1]  << endl;


cin.get();


return 0;

}

void
dodo(int* ag)

{


int tmp = ag[0]
;


ag[0]
= ag[1]
;


ag[1]
= tmp
;

}

using pointer notation
void
dodo(int* ag)

{


int  tmp = *ag
;


*ag
= *(ag+1)
;


*(ag+1) = tmp
;
}

to swap two integers in a function using pointers. (swapping the actual pointers rather than the contents)
#include <iostream>
using namespace std

;

void dodo (int * &,int * &)

;

int main()

{

int i = 3



;

int j = 4



;

int* ptri = &i


;

int* ptrj = &j


;

cout << *ptri << " "  << *ptrj
 << endl

;

dodo (ptri, ptrj)



; // pass the address of i
cout << *ptri << " "  << *ptrj
 << endl

;

cin.get()



;

return 0



;

}

void dodo(int* &pti, int* &ptj)

// the * here means IS A POINTER

{

int * temp;
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temp=pti;

pti=ptj;

ptj=temp;

}
ie pointer must be passed by reference!
#include <iostream>
using namespace std;
////////////////////////////////
int main()
{
char *s1 = "Now is the winter of our discontent Made glorious summer by this sun of York; And all the clouds that lour'd upon our house";
char *s2 = "In the deep bosom of the ocean buried. Now are our brows bound with victorious wreaths; Our bruised arms hung up for monuments";
return 0



 ;
}
HW : To swap two strings using pointers.
#include <iostream>
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using namespace std
;

int main()

{

char *arr[] = {"one","two","three"} 
;

cout << *arr << " " << *(arr+1) <<  " " << *(arr+2) << endl ; 

//Now swap the ACTUAL POINTERS in memory.
char *temp  ; // temp is a pointer.
temp = *arr ; // The contents of arr is an address. Place this address in temp.
*(arr) = *(arr+1)
; // Swap the addresses.
*(arr+1) = temp 
; // Retrieve the address.
cout << *arr << " " << *(arr+1) <<  " " << *(arr+2) << endl ; 

cin.get();

return 0





;

}

}
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To Swap Two Strings using Pointers (ie Swap the Pointers and not the Strings)

#include <iostream>
using namespace std
;

void dodo (char**)




;

/////////////////////////////////////////////////

int main()

{

char* arr[]= {"small string","this string is bigger",};

dodo (arr)






;

return 0






;

}

/////////////////////////////////////////////////

void dodo (char** v)

{
cout << *v << "  " << *(v+1) << endl

;
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// swap the pointers

char* t = *v
;

*v  = *(v + 1)
;

*(v + 1)  = t
; // the contents of v is a pointer.

cout << *v << "  " << *(v+1) << endl

;
}

/////////////////////////////////////////////////
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At the end of the program, the pointers have been swapped but …
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… the strings themselves are still at their same respective addresses:
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Next swap the strings only if one is alphabetically less than the other. (Rename the above function swap and call swap only if one string is alphabetically before the other.)

To swap two strings in a function 

#include <iostream>
#include <cstring>
using namespace std;

void swap(char**);

int main()

{


char* arr[] = { "one","two", };


cout << *arr << "  " << *(arr + 1) << endl;


swap(arr);


cout << *arr << "  " << *(arr + 1) << endl;


cin.get();


return 0;

}


void swap(char** v)

{


// swap the pointers

char* t = *v;


*v = *(v + 1);


*(v + 1) = t;

}

to swap two strings in a function using pointers if alphabetically smaller.

#include <iostream>

#include <cstring>

using namespace std




;

void swap (char**)




;

/////////////////////////////////////////////////
int main()

{

char* arr[]= {"one","two",};

if ((strcmp(*arr,*(arr+1))) < 0
)

swap (arr)






;

cout << *arr << "  " << *(arr+1) << endl

;
//cout << arr[0] << "  " << arr[1] << endl
; // same thing

return 0






;

}

/////////////////////////////////////////////////
void swap (char** v)

{

// swap the pointers

char* t = *v


;

*v  = *(v + 1)


;

*(v + 1)  = t


; 

}
to print out the linked list - in reverse
#include <iostream>
using namespace std

;

int n = 3


;

// n is the number of structures.
struct Dat

{

int i




;

Dat *prev



;

}





;

void accessData(Dat *)
;

int main()

{

Dat* temp


;

// temp is capable of holding address of a Dat structure.
Dat* pDat


;

// pDat will be address of the the previous strucure.
temp = NULL


;

// No previous strucure to start off with.
for (int k = 0; k<=n-1; k++)
// Make 3 new structures.
{

pDat = new Dat

;

// Make a new structure.
pDat->i = 2 * k + 1
;

// Place a piece of (int) data in this new structure.
pDat->prev = temp
;

// Store the address of the PREVIOUS structure IN THIS NEW STRUCTURE.
temp = pDat


;

// Store the address of the CURRENT strucure in the temp pointer and loop.
}

accessData(temp)
;

// Print them out from memory
cin.get()


;

return 0


;

}

void accessData(Dat *add)
// add will be the address of the LAST strcture created.
{

Dat *adds[3]

;

// TODO: Make this dynamic.
int recs = 0

;


do








{


adds[recs] = add
;   // store the structure addresses

add = add->prev

;


recs++



;


//cout << adds[0]->i << endl
;

} while (add!= NULL)
;


for (int j = n-1 ; j >= 0; j--) // Print them out in reverse.

{



cout << adds[j]->i << endl
;


}

To make a list of pointers.

#include <iostream>
using namespace std

;

int n = 3


;

// n is the number of structures.
struct Dat

{

int i




;

Dat *prev



;

}





;

void makeListOfPointers(Dat *);

int main()

{

Dat* temp

// temp is capable of holding address of a Dat structure.
Dat* pDat


;// pDat will be address of the the previous strucure.
temp = NULL


;// No previous strucure to start off with.
for (int k = 0; k<=n-1; k++)
// Make 3 new structures.
{

pDat = new Dat

;
// Make a new structure.
pDat->i = 2 * k + 1
;

// Place a piece of (int) data in this new structure.
pDat->prev = temp
;

// Store the address of the PREVIOUS structure IN THIS NEW STRUCTURE.
temp = pDat


;
// Store the address of the CURRENT strucure in the temp pointer and loop.
}

makeListOfPointers(temp);

cin.get()


;

return 0


;

}

void makeListOfPointers(Dat *add)
// add will be the address of the LAST structure created.
{

Dat *adds[3]

;

// TODO: Make this dynamic.
int recs = 0

;


do








{


adds[recs] = add
;   // store the structure addresses

add = add->prev

;


recs++



;


} while (add!= NULL)
;

}

To delete a structure
#include <iostream>
using namespace std

;

int n = 3


;

// n is the number of structures.
struct Dat

{

int i




;

Dat *prev



;

}





;

void accessData(Dat *)
;

void deleteStruct(Dat *,int);

void addStruct();

int main()

{

Dat* temp


;

// temp is capable of holding address of a Dat structure.
Dat* pDat


;

// pDat will be address of the the previous strucure.
temp = NULL


;

// No previous strucure to start off with.
for (int k = 0; k<=n-1; k++)
// Make 3 new structures.
{

pDat = new Dat

;
// Make a new structure.
pDat->i = 2 * k + 1
;

// Place a piece of (int) data in this new structure.
pDat->prev = temp
;

// Store the address of the PREVIOUS structure IN THIS NEW STRUCTURE.
temp = pDat


;
// Store the address of the CURRENT strucure in the temp pointer and loop.
}

//accessData(temp)
;

// Print them out from memory. temp is the address of the last created structure.
deleteStruct(temp, 2)
;   // Delete structure 2.
cin.get()


;

return 0


;

}

void accessData(Dat *add)
// add will be the address of the LAST structure created.
{

Dat *adds[3]

;

// TODO: Make this dynamic.
int recs = 0

;


do








{


adds[recs] = add
;   // store the structure addresses

add = add->prev

;


recs++



;


} while (add!= NULL)
;


for (int j = n-1 ; j >= 0; j--) // Print them out in reverse.

{



cout << adds[j]->i << endl
;


}

}

void deleteStruct(Dat* add, int s)// eg delete structure1. (structures being numbered in the order they were originally created).
{

Dat * d = add;

// find the address of structure1 - which is in structure2. 
for (int j = 0; j < s-1 ; j++)
// j= 0
{

d = d->prev; 

}

add->prev = d->prev;

d = add;

for (int j = 0; j< n-1;j++) // test print them out . TODO make the accessData function more general and use that.

{



cout << d->i << endl;



d = d->prev;


}

}

void addStruct()

{

}

Chapter 11
class: to call derived class functions using virtual


Exercise1:
#include <iostream>
using namespace std
;

class Base 

{

protected:

   

int i



;

public:

virtual void push()

{ cout <<  "base"  << endl
;}

}



;

class Derv: public Base
{

private:

   

int j



;

public:

void push()

{cout << "derived" << endl
;}


};

int main()

{

Base * ptb[100]
;

Base b1
;

Derv d1
;

ptb[0]= &b1;

ptb[1]= &d1;


ptb[0]->push();

ptb[1]->push();

cin.get();

return 0
;

}
page 163 To use a friend to use “function notation” on the determinant function

#include <iostream>
#include <iomanip>
using namespace std



;

class matrix
{

private:

double m[2][2]




;

public:


matrix()




{


m[0][0] = 0
; m[0][1] = 0 ;


m[1][0] = 0
; m[1][1] = 0 ;


}


matrix(double d1,double d2,double d3,double d4)




{


m[0][0] = d1; m[0][1] = d2;


m[1][0] = d3; m[1][1] = d4;



}


matrix operator + (matrix mat)


{


matrix temp




;


temp.m[0][0] = m[0][0] + mat.m[0][0];


temp.m[1][0] = m[1][0] + mat.m[1][0];


temp.m[1][1] = m[1][1] + mat.m[1][1];


return temp



;


}


matrix operator * (matrix mat)


{


matrix temp




;


temp.m[0][0] = m[0][0] * mat.m[0][1]+ m[0][0] * mat.m[1][0];


temp.m[0][1] = m[0][0] * mat.m[0][1]+ m[0][1] * mat.m[1][1];


temp.m[1][0] = m[1][0] * mat.m[1][1]+ m[1][1] * mat.m[1][0];


temp.m[1][1] = m[1][0] * mat.m[0][1]+ m[1][1] * mat.m[1][1];


return temp



;


}


friend double determinant(matrix mat)


{


double det;


det = mat.m[0][0]*mat.m[1][1]-mat.m[0][1]*mat.m[1][0]
;


return det;


}


void printout()


{


cout << setw(4)<< m[0][0] << setw(4)<< m[0][1] << endl
;


cout << setw(4)<< m[1][0] << setw(4)<< m[1][1] << endl
<< endl;


}

}







;

int main(void)

{

matrix m1(1,2,4,1)



;

matrix m2(2,3,1,2)



;

matrix m3





;

m3 = m1 + m2




;

m3.printout()




;

m3 = m1 * m2




;

m3.printout()




;

cout << "det is " << determinant(m1);

// ie make this a friend so that we could have det(m1) notation;
return 0





;

}

HW solutions
no1.
Make the function in exp.h  virtual:

class part

{

private:

int i




;

char s




;

public:

void virtual setdata(int j)

;

int getdata(void)

;

}
;

no 2.
#include <iostream>

#include <cmath>

using namespace std
;

class tri

{

private:

double sd1

;

double sd2

;

public: 

tri() :sd1(),sd2()

{  



;}

tri(double a,double b) :sd1(a),sd2(b)

{  



;}

friend double hypotenuse(tri t)

{ return sqrt( pow(t.sd1,2) + pow(t.sd2,2) );}

};

int main()

{

tri t1(3,4)




;

double h = hypotenuse(t1)

;


cout << h
<<endl


;

cin.get();

return 0




;

}

Chapter 12    page 161 of Lafore

page 629 no 5

Create a time class that includes integer member values for hours, minutes, and seconds.

Make a member function get_time() that gets a time value from the user, and a function

put_time() that displays a time in 12:59:59 format. Add error checking to the get_time()

function to minimize user mistakes. This function should request hours, minutes, and seconds

separately, and check each one for ios error status flags and the correct range. Hours

should be between 0 and 23, and minutes and seconds between 0 and 59. Don’t input these

values as strings and then convert them; read them directly as integers. This implies that

you won’t be able to screen out entries with superfluous decimal points, as does the

ENGL_IO program in this chapter, but we’ll assume that’s not important.

In main(), use a loop to repeatedly get a time value from the user with get_time() and

then display it with put_time(), like this: etc

// exp12_05.cpp (time_err)
//time class (hours, minutes, seconds)// overloads << and >>, handles input errors
#include <iostream>
using namespace std;

const int IGN = 40;

////////////////////////////////////////////////////////////////
class time
   {

   private:

      int hours;

      int minutes;

      int seconds;

   public:

      void put_time();

      void get_time();

   };

//--------------------------------------------------------------
void time::put_time()

   { cout << hours << ':' << minutes << ':' << seconds; }

//--------------------------------------------------------------
void time::get_time()             //get time from user
   {

   while(true)                    //cycle until hours correct
      {

      cout << "\nEnter hours: ";

      cin.unsetf(ios::skipws);    //do not skip white space
      cin >> hours;

      if( !cin.good() )           //check for cin failure
         {                        //(most commonly a non-digit)
         cin.clear();             //clear the error state
         cout << "Incorrect hours input";

         cin.ignore(IGN, '\n');   //eat the newline
         continue;

         }

      if(hours<0 || hours>23)     //if out of range,
         {

         cout << "Hours must be between 0 and 23";

         cin.ignore(IGN, '\n');   //eat chars, including newline
         continue;

         }

      cin.ignore(IGN, '\n');      //eat the newline
      break;                      //hours is correct
      }  //end while hours
   while(true)                    //cycle until minutes correct
      {

      cout << "Enter minutes: ";

      cin.unsetf(ios::skipws);    //do not skip white space
      cin >> minutes;

      if( !cin.good() )           //check for cin failure
         {                        //(most commonly a non-digit)
         cin.clear();             //clear the error state
         cout << "Incorrect minutes input\n";  //start again
         cin.ignore(IGN, '\n');   //eat the newline
         continue;

         }

      if(minutes<0 || minutes>59) //if out of range,
         {

         cout << "Minutes must be between 0 and 59\n";

         cin.ignore(IGN, '\n');   //eat chars, including newline
         continue;

         }

      cin.ignore(IGN, '\n');      //eat the newline
      break;                      //minutes is correct
      }  //end while minutes
   while(true)                    //cycle until seconds correct
      {

      cout << "Enter seconds: ";

      cin.unsetf(ios::skipws);    //do not skip white space
      cin >> seconds;

      if( !cin.good() )           //check for cin failure
         {                        //(most commonly a non-digit)
         cin.clear();             //clear the error state
         cout << "Incorrect seconds input\n";  //start again
         cin.ignore(IGN, '\n');   //eat the newline
         continue;

         }

      if(seconds<0 || seconds>59) //if out of range,
         {

         cout << "Seconds must be between 0 and 59\n";

         cin.ignore(IGN, '\n');   //eat chars, including newline
         continue;

         }

      cin.ignore(IGN, '\n');      //eat the newline
      break;                      //seconds is correct
      }  //end while seconds
   }  //end get_time()
////////////////////////////////////////////////////////////////
int main()

   {

   time t;                        //make a time object
   char ans;

   do {

      t.get_time();               //get its value from user
      cout << "\ntime = ";

      t.put_time();               //display it
      cout << "\nDo another (y/n)? ";

      cin >> ans;

      cin.ignore(IGN, '\n');      //eat chars, including newline
      } while(ans != 'n');        //cycle until 'n'
   return 0;   }
template page 723 of text from page 167 of manual

// exp14_05.cpp (tempamax)
// template used for function that finds maximum value in array
#include <iostream>
using namespace std;

//--------------------------------------------------------------
//function returns largest element in array
template <class atype>

atype amax(atype* array, int size)


{

   atype maxvalue = array[0];    //start with first element

for(int j=1; j<size; j++)     //compare all other elements


if(array[j]>maxvalue)      //if one is larger,



maxvalue = array[j];    //it becomes largest

return maxvalue;


}

//--------------------------------------------------------------
char chrArr[] =   {'r', 'f', 'm', 'b', 'z', 'd'};

int intArr[] =    {4500, 7000, 3500, 7500, 2500, 6000};

long lonArr[] =   {5000L, 3000L, 8000L, 11000L, 2000L, 15000L};

double dubArr[] = {700.9, 700.4, 700.2, 700.3, 700.8, 700.1};

int main()


{


cout << "\nmax in chrArray = " << amax(chrArr, 6);


cout << "\nmax in intArray = " << amax(intArr, 6);


cout << "\nmax in lonArray = " << amax(lonArr, 6);


cout << "\nmax in dubArray = " << amax(dubArr, 6);

   cout << endl;

   return 0;


}

Exception  page 723 of text from page 167 of manual

// exp14_08.cpp (exsafe)
// adds exceptions to safe array
#include <iostream>
using namespace std;

#include <process.h>             //for exit()
const int LIMIT = 100;           //array size
////////////////////////////////////////////////////////////////
class safearay

{


private:



int arr[LIMIT];


public:

      class Range                //exception class
         {

         };



int& operator [](int n)




{




if( n< 0 || n>=LIMIT )  //if out of range,




throw Range();    //throw exception



return arr[n];

         }


};

////////////////////////////////////////////////////////////////
int main()


{


safearay sa1;

   try
      {

      for(int j=0; j<LIMIT; j++)  //insert elements
         sa1[j] = j*10;

      for(j=0; j<LIMIT; j++)      //display elements
         {

         int temp = sa1[j];

         cout << "\nElement " << j << " is " << temp;

         }

      sa1[-1] = 77;               //oops! out of bounds
//    sa1[LIMIT] = 77;            //(or try this one instead)
      }  //end try
   catch(safearay::Range)

      {

      cout << "\nIndex is out of bounds";

      }

   cout << endl;

   return 0;


}

Chapter 13 Templates

To write a function which accepts arguments of two types: page 176 of notes.
#include <iostream>
using namespace std
;

template <class T, class U>

void display(T n , U m)

{

cout << n << endl

;

cout << m << endl

;

}

int main()

{

int i = 3


;

long l = 4L


;

float f = 6.4F

;

double d = 6.5

;

display(i,f)


;

cin.get();

return 0


;

}

1. to move the template function which returns a value outside the template class.

#include <iostream>
using namespace std
;

template <class T>

class part
{

private:

T a



;

public:

part():a(0)

{



;}

part(T b):a(b)

{



;}

T display(T)
;

};

int main(void)

{

int x = 2


;

part  <int> p1(x)
; // calls the template constructor
cout << p1.display(x) << endl
;   // calls the template function
float f = 2.3F

;

part  <float> p2(f)

;

// calls the template constructor
cout << p2.display(f) << endl
;
//calls the template function
cin.get()


;

return 0


;

}

template <class T>

T part<T>::display(T n)

{return n
;}
#include <iostream>
using namespace std
;

template <class T>

class part
{

private:

T a



;

public:

part();

part(T b);

T display(T)
;

};

2. to move the constructors  outside the template class as well.

#include <iostream>
using namespace std
;

template <class T>

class part
{

private:

T a



;

public:

part();

part(T b);

T display(T)
;

};

int main(void)

{

int x = 2


;

part  <int> p1(x)


;   // calls the template constructor
cout << p1.display(x) << endl
;   // calls the template function
float f = 2.3F

;

part  <float> p2(f)
;
// calls the template constructor
cout << p2.display(f) << endl
;
//calls the template function
cin.get()


;

return 0


;

}

template <class T>

part<T>::part():a(0)

{



;}

template <class T>

part<T>::part(T b):a(b) 




{



;}



template <class T>

T part<T>::display(T n)

{return n
;}

Chapter 13

To show that ED is project-wide

exp.h:

exp.cpp:

expF.cpp:


Chapter 15

STL
page 183 manual
Exercise1 : Modify to sort in ascending order.   
   return elem1 < elem2;
Exercise 2: Print them (see the above web reference at top of page).

#include <iostream>
#include <vector>
#include <algorithm>
using namespace std;

vector <int>::iterator Iter1;

// Return whether first element is greater than the second
bool myGreater(int elem1, int elem2)

{


return elem1 > elem2;

}

int main(void)

{


vector<int> v = { 1,2,4,3 };


sort(v.begin(), v.end(), myGreater);


cout << "Sorted vector v1 = ( ";


for (Iter1 = v.begin(); Iter1 != v.end(); Iter1++)



cout << *Iter1 << " ";


cout << ")" << endl;


cin.get();


return 0;

}

To print the vector array as well
#include <iostream>
#include <vector>
#include <algorithm>
using namespace std


;

void square(int )



;

void print(int i)



;

int main(void)

{

int arr[4] = {1,2,3,4}


;


vector<int> v(arr,arr+4)

;

for_each(v.begin(),v.end(),square);

for_each(v.begin(),v.end(),print);

return 0




;

}

void square(int i)

{

i = i * i



;

}

void print(int i)

{

cout << i << endl


;

}

unique_ptr 
page 193
#include <iostream>
#include <memory>
using namespace std;

class Part
{

private:


int i;

public:


Part(int d = 0) : i(d) {  }


~Part() { }


int getData()


{



return i;


}

};

int main()

{


unique_ptr<Part> p1(new Part(1));


*p1 = 3
;


int x = *p1; // why not?


unique_ptr<Part> p2 = p1; // cant have this!


cout << p1->getData() << endl;


return 0;

}

BITS

vector dot product

#include <iostream>
#include <vector>
using namespace std
;

int main(void)

{

vector<int> v1,v2
;

v1.push_back(4)
;

v1.push_back(1)
;

v2.push_back(2)
;

v2.push_back(1)
;

int dtp = v1[0] * v2[0]+ v1[1] * v2[1]

;

cout << dtp << endl






;

cin.get()








;

return 0








;

}

Exercise Removing namespace
// MathFuncsLib.h
    class MyMathFuncs

    {

    public:

        // Returns a + b
        static double Add(double a, double b);

        // Returns a - b
        static double Subtract(double a, double b);

        // Returns a * b
        static double Multiply(double a, double b);

        // Returns a / b
        static double Divide(double a, double b);

    };

// MathFuncsLib.cpp
// compile with: /c /EHsc
// post-build command: lib MathFuncsLib.obj
#include "MathFuncsLib.h"
#include <stdexcept>
using namespace std;

    double MyMathFuncs::Add(double a, double b)

    {

        return a + b;

    }

// MyExecRefsLib.cpp
// compile with: /EHsc /link MathFuncsLib.lib
#include <iostream>
#include "MathFuncsLib.h"
using namespace std;

int main()

{

    double a = 7.4;

    int b = 99;

    cout << "a + b = " <<

        MyMathFuncs::Add(a, b) << endl;

    cout << "a - b = " <<

        MyMathFuncs::Subtract(a, b) << endl;

    cout << "a * b = " <<

        MyMathFuncs::Multiply(a, b) << endl;

    cout << "a / b = " <<

        MyMathFuncs::Divide(a, b) << endl;

    return 0;

}

    double MyMathFuncs::Subtract(double a, double b)

    {

        return a - b;

    }

    double MyMathFuncs::Multiply(double a, double b)

    {

        return a * b;

    }

    double MyMathFuncs::Divide(double a, double b)

    {

        return a / b;

    }

BITS
binary to decimal
#include <iostream>
#include <cmath>
using namespace std






;

int main(void)

{

string stBin = "1011";

int ls = stBin.length();

double p, dec= 0.00 ; 

int dig;

for (int i = 0; i < ls ;  i++)


{


char c = stBin[i];


dig = c-'0'; 


p = dig * pow(2.00,double(ls-i-1)); 


dec += p;


//cout<< p << endl;

}

cout << dec << endl;

cin.get()








;

return 0








;

}

Financial Math Solns
// program to test normal dist area

#include <iostream>

#include "normdist.h"   

using namespace std


;

int main(void)

{


cout << N(1.0)


;


cin.get()



;

return 0;

}

// a derived class containing isLeap().
#include <iostream>
#include <string>
#include "date.h"
#include <stdio.h>
using namespace std





;

class dateDeriv : public date

{

public:

dateDeriv()

{







;}

dateDeriv(int i, int j, int k): date(i,j,k) 

{







;}

string isLeap()

{

bool ly =  ((year_  % 4 == 0) &&  (year_  % 100 != 0) ||  (year_  % 400 == 0)) ;

string st = ly ? "yes":"not"



;

return st






; }

}







;









int main()

{

dateDeriv d1(1,1,2010)




;

cout << d1.isLeap()
<< " leap year" 
<< endl
;

cin.get()






;

return 0






;

}

//Solution to mean and sd of 10,12 14.(not using a (derived) class yet.)
(See page 33 my manual
#include <iostream>

#include <vector>

using namespace std


;

int main(void)

{


double mean





;


double vol





;


double sum = 0.00



;


double sumsq = 0.00



;


int n






;


vector <double> cflows


;



cflows.push_back(10)

;



cflows.push_back(12)

;



cflows.push_back(14)

;



n= cflows.size()


;



for (int i = 0; i < n ;i++)



{sum  +=   cflows[i]





;



sumsq +=  (cflows[i] * cflows[i])


;}



mean = sum/(double)n

;



vol
 = sumsq/(double)n - mean * mean

;



cout << "mean is " << sum/(double)n << endl
;




cout << "voly is " << sqrt(vol)  << endl
;

cin.get()






;

return 0;

}
normal distn

#include<iostream>

#include<cmath>

using namespace std;



void main()

        {

            const double a0 = 0.5;

            const double a1 = 0.398942280444;

            const double a2 = 0.399903438505;

            const double a3 = 5.75885480458;

            const double a4 = 29.8213557808;

            const double a5 = 2.62433121679;

            const double a6 = 48.6959930692;

            const double a7 = 5.92885724438;

            const double b0 = 0.398942280385;

            double b1 = pow(3.8052 * 10, -8);

            const double b2 = 1.00000615302;

            double b3 = pow(3.98064794 * 10, -4);

            const double b4 = 1.98615381364;

            const double b5 = 0.151679116635;

            const double b6 = 5.29330324926;

            const double b7 = 4.8385912808;

            const double b8 = 15.1508972451;

            const double b9 = 0.742380924027;

            const double b10 = 30.789933034;

            const double b11 = 3.99019417011;

            double x = 1;

            double zabs, pdf, q, y, temp, area;

            zabs = abs(x);

            if (zabs <= 12.7)

            {

                y = a0 * x * x;

                pdf = exp(-y) * b0;

                if (zabs <= 1.28)

                {

                    temp = y + a3 - a4 / (y + a5 + a6 / (y + a7));

                    q = a0 - zabs * (a1 - a2 * y / temp);

                }

                else
                {

                    temp = (zabs - b5 + b6 / (zabs + b7 - b8 / (zabs + b9 + b10 / (zabs + b11))));

                    q = pdf / (zabs - b1 + (b2 / (zabs + b3 + b4 / temp)));

                }

            }

            else
            {

                pdf = 0;

                q = 0;

            }

            if (x < 0)

                area = q;

            else
                area = 1 - q;

            cout << area;

            cin.get();

        }

function for Black Scholes
namespace ConsoleApplication1

{

    class Program

        {

            static void Main()

            {

                double S = 25;

                double X = 25;

                double r = 0.06;

                double T = 0.5;

                double vol = 0.3;

                double d1 = ((Math.Log(S / X)) + ((r + ((Math.Pow(vol, 2)) / 2)) * T)) / (vol * Math.Sqrt(T));

                double d2 = d1 - (vol * Math.Sqrt(T));

                double area1 = N(d1);

                double area2 = N(d2);

                Double C = (S * area1) - (X * (Math.Pow(Math.E, (-r * T))) * area2);

                Console.WriteLine("The Call Price is {0}", C);

                Console.ReadLine();

            }

            private static double N(double x)

            {

                const double a0 = 0.5;

                const double a1 = 0.398942280444;

                const double a2 = 0.399903438505;

                const double a3 = 5.75885480458;

                const double a4 = 29.8213557808;

                const double a5 = 2.62433121679;

                const double a6 = 48.6959930692;

                const double a7 = 5.92885724438;

                const double b0 = 0.398942280385;

                double b1 = Math.Pow(3.8052 * 10, -8);

                const double b2 = 1.00000615302;

                double b3 = Math.Pow(3.98064794 * 10, -4);

                const double b4 = 1.98615381364;

                const double b5 = 0.151679116635;

                const double b6 = 5.29330324926;

                const double b7 = 4.8385912808;

                const double b8 = 15.1508972451;

                const double b9 = 0.742380924027;

                const double b10 = 30.789933034;

                const double b11 = 3.99019417011;

                //double x = 1;

                double zabs, pdf, q, y, temp, area;

                zabs = Math.Abs(x);

                if (zabs <= 12.7)

                {

                    y = a0 * x * x;

                    pdf = Math.Exp(-y) * b0;

                    if (zabs <= 1.28)

                    {

                        temp = y + a3 - a4 / (y + a5 + a6 / (y + a7));

                        q = a0 - zabs * (a1 - a2 * y / temp);

                    }

                    else

                    {

                        temp = (zabs - b5 + b6 / (zabs + b7 - b8 / (zabs + b9 + b10 / (zabs + b11))));

                        q = pdf / (zabs - b1 + (b2 / (zabs + b3 + b4 / temp)));

                    }

                }

                else

                {

                    pdf = 0;

                    q = 0;

                }

                if (x < 0)

                    area = q;

                else

                    area = 1 - q;

                return area;

            }

        }

    }

#include <iostream>
#include <string>
using namespace std     ;


class shares

{



static double rTotal;


private:


char CoName;


double price;


public:



shares()



{

}



shares(char c,double p):CoName(c),price(p)



{rTotal = rTotal += price
;}



double getPrice()



{return price


;
}



double runTotal()



{double rTotal = rTotal += price
;
}



double getTotal()



{return rTotal


;
}


};


double shares:: rTotal = 0;


void  main(void)

{

shares s1('I',2.31);

shares s2('C',1.31);

shares s3('U',3.04);

// one way of doing it:
//double tot = s1.getPrice() + s2.getPrice() + s3.getPrice();
// another:
double tot = s3.getTotal();

cout << tot << endl;

cin.get();

cin.get()               ;

}

standard deviation

#include<iostream>
#include<cmath>
using namespace std;

int main()

{


double x1 = 1.0, x2 = 2.0, x3 = 3.0;


double mn = (x1 + x2  +x3)/3.0 ;


double var =(x1 - mn)*(x1 - mn) + (x2 - mn)*(x2 - mn) + (x3 - mn)*(x3 - mn);


double sd = sqrt(var/3.0);


cout << sd << endl;



cin.get();


return 0;

}

#include<iostream>
#include<cmath>
using namespace std;

double mean(double a, double b, double c);

double variance(double x1, double x2, double x3);

int main()

{


double x1 = 1.0, x2 = 2.0, x3 = 3.0;


double sd = sqrt(variance(x1,x2,x3));


cout << sd << endl;


cin.get();


return 0;

}

double mean(double a, double b, double c)

{


return (a + b + c) / 3.0;

}

double variance(double x1, double x2, double x3)

{


double mn = mean(x1,  x2, x3) ;


double var =(x1 - mn)*(x1 - mn) + (x2 - mn)*(x2 - mn) + (x3 - mn)*(x3 - mn);


return var / 3.0;

}
#include<iostream>
#include<cmath>
using namespace std;

double mean(double x[3]);

double variance(double x[3]);

int main()

{


double x[3] = { 1.0, 2.0, 3.0 };


double sd = sqrt(variance(x));


cout << sd << endl;


cin.get();


return 0;

}

double mean(double x[3])

{


return (x[0]+ x[1]+x[2]) / 3.0;

}


double variance(double x[3])

{


double mn =   ;


double var =(x[0] - mn)*(x[0] - mn) + (x[1] - mn)*(x[1] - mn) + (x[2] - mn)*(x[2] - mn);


return var / 3.0;

}

using for
#include<iostream>
#include<cmath>
using namespace std;

double mean(double x[3]);

double variance(double x[3]);

int main()

{


double x[3] = { 1.0, 2.0, 3.0 };


double sd = sqrt(variance(x));


cout << sd << endl;



cin.get();


return 0;

}

double mean(double x[3])

{


double sum = 0;


for (int i = 0; i < 3; i++)


{



sum = sum + x[i];


}


return sum / 3.0;

}

double variance(double x[3])

{


double mn = mean(x) ;


double sum = 0;


for (int i = 0; i < 3; i++)


{



 sum = sum +(x[i] - mn)*(x[i] - mn) ;


}


return sum / 3.0;

}

Regression Line
#include <iostream>  


using namespace std;

int main()

{


double n = 3;


double X[3], Y[3];


X[0] = 1; Y[0] = 3;


X[1] = 2; Y[1] = 3.5;


X[2] = 3; Y[2] = 7;


double sX   = X[0] + X[1] + X[2];


double sY   = Y[0] + Y[1] + Y[2];


double sXsq = X[0]*X[0] + X[1]*X[1] + X[2]*X[2];


double sYsq = Y[0]*Y[0] + Y[1]*Y[1] + Y[2]*Y[2];


double sXY  = X[0]*Y[0] + X[1]*Y[1] + X[2]*Y[2];


double a = (sY*sXsq - sX*sXY)/(n*sXsq-sX*sX); // .5

double b = (n*sXY-sX*sY)/(n*sXsq - sX*sX); // 2

cout << "=n is : Y = " << b << " X + " << a  << endl; // Y = 2 X + .5

cin.get();


return 0;

}

using vectors

#include <iostream> 

#include <vector>
using namespace std;

int main()

{


vector <vector<double>> P;


double sX   = 0 ; double sY   = 0 ;


double sXsq = 0 ; double sYsq = 0 ;


double sXY  = 0 ;


//P = { { 1, 3 }, { 2, 3.5 }, { 3, 7} };

P = { {1,291}, {2,320 }, {3,142}, {4,198}, {5,389 }, {6,412 }, {7,271}, {8,305}, {9,492 }, {10,518 }, {11,363 }, {12,388 } }; 
// page 298 Waters

int n = P.size();


for (int i= 0; i< n;i++)


{ sX = sX + P[i][0] ; }


for (int i = 0; i< n; i++)


{ sY = sY + P[i][1] ; }


for (int i = 0; i< n; i++)


{ sXsq = sXsq + P[i][0] * P[i][0]; }


for (int i = 0; i< n; i++)


{ sYsq = sYsq + P[i][1] * P[i][1]; }


for (int i = 0; i< n; i++)


{ sXY  = sXY + P[i][0] * P[i][1];  }


double a = (sY * sXsq - sX * sXY) / (n*sXsq - sX * sX); // .5

double b = (n*sXY - sX * sY) / (n*sXsq - sX * sX); // 2

cout << "=n is : Y = " << b << " X + " << a << endl; // Y = 2 X + .5

cin.get();


return 0;

}

using auto to output

P = { {1,291}, {2,320 }, {3,142}, {4,198}, {5,389 }, {6,412 }, {7,271}, {8,305}, {9,492 }, {10,518 }, {11,363 }, {12,388 } }; 
// page 298 Waters

int n = P.size();


for (auto pt : P) {



for (auto xy : pt) {




cout << xy << " ";



}



cout << "\n";


}

ie successively prints x then y for each pt
moving average page 300 Waters using vectors
#include <iostream> 

#include <vector>
using namespace std;

int main()

{


int cols = 2;


vector <vector<double>> P;


P = { {1,291}, {2,320}, {3,142}, {4,198}, {5,389 }, {6,412 }, {7,271}, {8,305}, {9,492 }, {10,518 }, {11,363 }, {12,388} }; 
// page 298 Waters

int n = P.size(); // number of points

vector <vector<double> > av(n-4+1, vector<double>(cols));


for (int i = 0; i <= n-4; i++)


{


av[i][0] = (double)i;


av[i][1] = (P[0 + i][1] + P[1 + i][1] + P[2 + i][1] + P[3 + i][1])/4.0;


}


for (auto pt : av) {



for (auto xy : pt) {




cout << xy << " ";



}



cout << endl;


}


cin.get();


return 0;

}
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uses formula as well.





#include <iostream> 


using namespace std	;





void dodo(int&,int&)		; 


int main()


{


int i, m			;


dodo(i,m)			; 


cout << i << endl << m << endl	;


cin.get()			;


return 0			;


}





void dodo(int& j ,int& n)	 	 


{


j = 4				;


n = 5				;


}





matrix m1 = matrix(1,2,4,1);


matrix m1 = matrix{ 1, 2, 4, 1 };





page 76 to print the string inside a method in the Strn class.





void printString(void)


{


cout <<  st << endl;


}





s1.printString()		;





v is the address of the pointers to the two strings.





At first, the individual pointers to the respective string are stored at the v.





We can confirm that the strings are indeed at these two addresses.





Exercise 2:





#include <iostream>


using namespace std;





class Vehicle


{


public:


	virtual void speed() = 0;


};





class Car : public Vehicle


{


public:


	void speed()


	{


		cout << "Car 100 max speed" << endl;


	}


};





class Van : public Vehicle


{


public:


	void speed()


	{


		cout << "Van 50 max speed" << endl;


	}


};





int main()


{


	Vehicle * vhc[2];


	Car c1; Van v1;


	vhc[0] = &c1;


	vhc[1] = &v1;


	vhc[0]->speed();	// Car


	vhc[1]->speed();	// Van





	cin.get();


	return 0;


}





�





#include <iostream>


using namespace std	;





#define ED 1





#if defined(ED)


#define JO 2 


#else


#define AL 3


#endif


#endif


#endif





#include "exp.h"





int main(void)


{


cout <<  ED  << endl	;


cout <<  JO  << endl	;


cin.get();


//cout <<  AL  << endl;  //causes an errror - saying AL not declared.


return 0			;


}





#include "exp.h"


int times(int i)


{


cout << ED; 


return 0;


}
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