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Programm: solve quadratic equation.C

// Prog: solve_quadratic_equation.C

// computes both (possibly complex) solutions to a quadratic equation

#include<iostream>

#include<complex>

// POST: return value is the number of distinct complex solutions

// of the quadratic equation ax^2 + bx + c = 0. If there

// are infinitely many solutions (a=b=c=0), the return

// value is -1. Otherwise, the return value is a number n

// from {0,1,2}, and the solutions are written to s1,..,sn

int solve_quadratic_equation (std::complex<double> a,

std::complex<double> b,

std::complex<double> c,

std::complex<double>& s1,

std::complex<double>& s2)

{

if (a == 0.0)

// linear case: bx + c = 0

if (b == 0.0)

// trivial case: c = 0

if (c == 0.0)

return -1; // => infinitely many solutions

else

return 0; // => no solution

else {

// bx + c = 0, b != 0 => one solution

s1 = -c/b;

return 1;

}

else {

// ax^2 + bx + c = 0, a != 0 => two solutions

std::complex<double> d = std::sqrt(b*b-4.0*a*c);

s1 = (-b + d) / (2.0*a);

s2 = (-b - d) / (2.0*a);

return 2;



}

}

int main()

{

// input

std::cout << "Solve quadratic equation ax^2 + bx + c = 0 for\n";

std::cout << "a =? ";

double a;

std::cin >> a;

std::cout << "b =? ";

double b;

std::cin >> b;

std::cout << "c =? ";

double c;

std::cin >> c;

// computation

std::complex<double> s1;

std::complex<double> s2;

int n = solve_quadratic_equation (a, b, c, s1, s2);

// output

std::cout << "Number of solutions: " << n << "\n";

std::cout << "Solutions:\n";

if (n > 0) std::cout << s1 << "\n";

if (n > 1) std::cout << s2 << "\n";

return 0;

}
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Programm: rec2it2.C

// Prog: rec2it2.C

// rewrites a recursive function in iterative form by using an array

#include<iostream>



unsigned int f (unsigned int n)

{

if (n == 0) return 1;

return f(n-1) + 2 * f(n/2);

}

unsigned int f_it (unsigned int n)

{

if (n == 0) return 1;

unsigned int* f_values = new unsigned int[n+1]; // f(0),...,f(n)

f_values[0] = 1;

for (unsigned int i=1; i<=n; ++i)

f_values[i] = f_values[i-1] + 2 * f_values[i/2];

unsigned int result = f_values[n];

delete[] f_values;

return result;

}

int main()

{

std::cout << "Comparing f and f_it...\n";

for (int n = 0; n < 100; ++n)

std::cout << f(n) << " = " << f_it(n) << "\n";

return 0;

}
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Programm: mccarthy.C

// Prog: mccarthy.C

// defines and calls McCarthy’s 91 Function

#include <iostream>

// POST: return value is M(n), where M is McCarthy’s 91 Function

unsigned int mccarthy(unsigned int n) {

if (n > 100)

return n - 10;

else

return mccarthy(mccarthy(n + 11));

}

int main()

{



// input

std::cout << "Compute McCarthy’s 91 Function M(n) for n =? ";

unsigned int n;

std::cin >> n;

// computation and output

std::cout << "M(" << n << ") = " << mccarthy(n) << "\n";

return 0;

}
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Aufgabe 4� S@`/S [Yh b�]q[Yc-_PWYS0c-S0]%gab!g�[YUC]nU7T g�RFS T fF]Pd@g�[YUC]og�Rmb�g [Y])[Xg�[ b!WX[���S0hib�� S0d@g�U7` U7T g�RP`aS0S `/b!g�[YUC]Fb!WYh0p

Programm: create rational vector 3.C

// Prog: create_rational_vector_3.C

// writes a function that can be used to initialize a

// rational_vector_3 from 6 int’s

#include <cassert>

struct rational {



int n;

int d; // INV: d != 0

};

struct rational_vector_3 {

rational x;

rational y;

rational z;

};

// PRE: d != 0

// POST: the rational number n/d is returned

rational create_rational (int n, int d)

{

assert (d != 0);

rational result;

result.n = n;

result.d = d;

return result;

}

// PRE: d1 != 0, d2 != 0, d3 != 0

// POST: the rational_vector_3 (n1/d1, n2/d2, n3/d3) is returned

rational_vector_3 create_rational_vector_3

(int n1, int d1, int n2, int d2, int n3, int d3)

{

rational_vector_3 result;

result.x = create_rational (n1, d1);

result.y = create_rational (n2, d2);

result.z = create_rational (n3, d3);

return result;

}

int main()

{

rational_vector_3 v = create_rational_vector_3 (1,2,3,4,5,6);

return 0;

}


