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Aufgabe 1 (Schnellübung). Q;R�SUTWV8XZY [0\*]*[7^�_`V8YD_BR�a3acb�[A_`[0dBe*\*[Afg]*hi[kj@l*lG_`V0mnhiaoR!f�hiVD\�]*[A_=p;qrR!]*_BR!ftsu q/_Bv�[AX[Ahi\*[A_wl�VDS�hZf�hZx [0\�_`[0[AXZXi[0\�yzR!e*X s {
Programm: babylonian.C

// Program: babylonian.C

// Approximation of the square root of a positive real number

#include <iostream>

int main(){

// Read input

double s; // input number

double eps = 0.01; // the epsilon, i.e. max square error

std::cout << "Which number do you want to take the square root of?";

std::cout << "\n";

std::cin >> s;

// Compute square root

double x = s / 2.0; // initialize solution

unsigned int n = 0; // counter for number of iterations

while (x * x - s >= eps || s - x * x >= eps) {

++n;

x = (x + s / x) / 2.0;

}

std::cout << "The square root of " << s << " is: " << x << std::endl;

std::cout << "The number of iterations done: " << n << std::endl;

return 0;

}

Bemerkungen:

Q=[A_=|Kf`R!_�f u [A_�fwhiS�f x0 = s

2
{GQ;R!S@hiS�f@Y q/f@T�}q/_=yzR!e*Xi[0\ s > 2 ~*e/hi\/Y [AY [0\�\/hidBe�f=S�V�Y q/f@T�}q*_wy�R�e/Xi[0\ s < 2 {

� b u VDe*X�[0S�hi\3]*[A_:jgq/T�Y�R!b�[0\GS�f�[AXZXiq*\/Y�\/hidBe�f:Y [AT�_�R�YDf u R�_�~ YDhZb*f babylonian.C R�q*d`e�\*VKd`e�]/hi[gjw\*v�R�e/X
]*[A_w�	f�[A_BR!f�hiVD\*[0\�R�q*S0~G]/hi[7]*q/_`dBe/Y [ATB}q*e/_�f u q/_`]*[0\�{�Qghi[7�	\/hZf�h�R!XZhiS�hi[A_`qG\/Y�v }R�e/XZfw]rR�b�[Ah\*hid`e%f=a3hZf0{



Skript-Aufgabe 3.10� }VDS�qG\/Y�hi\ S`[AlrR!_BR!f�[0a jw\*eGR�\/Y3v�q*a��,q*d`ez{�|Khi[0e*[ �	\%f�[A_`\*[Af�S�[AhZf�[ ]*[0S��;q*_`S�[0S0{

Skript-Aufgabe 3.21� }q/_:R!XZXi[�� Xi[0a3[0\%f�[ R�q/T�]*[A_:Qwh�R!Y VD\GR!Xi[0\ u }R�e/Xi[0\ u hZ_:[Ahi\*[=R�\*]G[A_`[=y�h	��[A_UR!qGS�
�K~���~��K~��K~��/~��K~��K~��%~����K{�j@XiS�V
v�q*a���[AhiS�l*hi[AX c = 0.1638783 . . . {

Skript-Aufgabe 4.3

|n[Ah�� �!�" = R ]/hi[7^ R!_�f�hZf�hiVD\ ]G[A_g_`[0[AXZXi[0\ y�R�e/Xi[0\$hi\$]/hi[$#�[0\/hZY [0\ a�hZf=[0\*]/XZhidBe*[A_&%U[Al*_!}R�S�[0\�f`R!f�hiVD\(')�+*
q*\*] ]/hi[$#t[0\*hZY [0\ VDe*\*[�[0\*]*XZhid`e*[,%U[Al*_ }R!S`[0\�f`R!f�hiVD\-' " *B{/. hZ_ u V8XZXi[0\ v�[AhZY [0\�~ ]GR�S�S | � | 0 |

"
| {jgq*S7]*[A_1 V8_�Xi[0S�q*\*Y u hiS`S�[0\ |Khi[8~ ]GR�S�Sk[Ahi\*[,2J[0\*Y [8~ ]*[A_`[0\3� Xi[0a3[0\%f�[ R�XZXi[�[Ahi\*[o[0\*]/XZhid`eG[ Q;R!_`S�f�[AXZXiqG\/Y$erR�b�[0\�~

]/hi[�YDXi[Ahid`eG[4� R!_`]/hi\GR!XZhZf }R!f u hi[ N eGR!f0{ ��\*S�b�[0S�VD\*]*[A_B[3YDhZb*f�[0S�R!XiS�V�[Ahi\*[5��h #t[76Kf�hiVD\ f : � → N ~ qG\*]
S�VDa3hZf | � | = |N| {
8 a [Ahi\*[0\9�,[ u [AhiS,]Gq/_`d`e:. hi]*[A_`S�l*_`q*dBe3v�q�T }q*e/_B[0\�~ \*[0e*ao[0\o|Khi[@R�\�~�]GR�S�S�[0SI[Ahi\*[@bGh #t[76Kf�hZx [ � q*\;6Kf�hiVD\�~
m : � →

" ~�YDhZb*f0~F]/hi[+#t[0]G[0a<� Xi[0ao[0\�f�x VD\=� [Ahi\ [Ahi\*]*[0q/f�hZY [0S5� Xi[0ao[0\�f x VD\ " v�qGV8_`]*\*[Af0~:q*\*]
q*a3Y [76 [0e/_�f0{�Q;R�\*\ u }q/_`]*[;Y [AXZf�[0\z~�]GR�S�S | � | = |

"
| >r]/hi[ b�[Ahi]*[0\?2J[0\/Y [0\ u }R�_B[0\JYDXi[Ahid`e�YD_`VDS`S0{

�	\ ]/hi[0S�[0a � R!XZX@6�}VD\*\*[0\ u hZ_w[Ahi\*[ u [AhZf�[A_B[Cb*h #�[76Kf�hZx [ � q*\;6Kf�hiVD\�~ g : R → N ~ u hi[ TWV8XZYDfw]G[7AG\/hi[A_`[0\CB
g(r) :=

{
2 D f(r) TWR!XZXiS r EF� ,

2 D f(m−1(r)) − 1 TWR!XZXiS r E " .

. hZ_J[A_`S�lrR!_`[0\ q*\*S�]*[0\-�,[ u [AhiS0~@]GR�S�S g f`R!f�S�}R!dBe/XZhid`e [Ahi\*[G��h #t[76Kf�hiVD\ v u hiS�d`e*[0\ R q*\*] N hiS�f0{FQwhi[u hidBe�f�hZY [,�;VD\*S�[IHKq*[0\*v�hiS�f0~z]GR�S�S |R| = |N| Y [AXZf�[0\ u }q/_`]G[8{ |Khi[ u hiS�S�[0\ \GR!f }q/_�XZhid`e R�q*Sk]*[A_ 1 V8_�Xi[0S`q*\/Y/~
]GR�S�S |R| J |N| {�Q;RUerR�b�[0\ u hZ_ qG\*S�[A_`[0\K. hi]*[A_`S�l*_`q*dBe�~Dq*\*]CS`VDa�hZf a-q*S`S | � | L= |

"
| Y [AXZf�[0\�{ Q=[0S u [AhZf�[A_B[0\

hiS�fg[0Sw\/hid`e%f;S�d`e u [A_;v�q�S`[0e*[0\�~G]GR�S�S | � | 0 |
"
| ~Gq*\G]�\/hid`e%f;q*a�Y [76 [0e/_`f0{

Skript-Aufgabe 4.8

Q;R�SK��\%f�S�d`e*[Ahi]Gq*\/Y S�l*_BV8b*Xi[0a (N,M(2 − DIAG)) hiS�fC\/hidBe�f-R�XZY V8_`hZf�e*a�hiS�dBe X }VDS�b�R�_�~ ]GR�[0SM6 [Ahi\ ^ _`V�s
YD_BR�a3a YDhZb*f0~r]GR�S M(2 − DIAG) RN6nv�[Al*f�hi[A_`f0{O� _`hi\*\*[A_`\�|Khi[8~G]GR�S�SP#�[0]*[A_���\�f�S`d`e*[Ahi]*qG\/Y S`R!XZY V8_�hZf�e*a-q*S
]/hi[0S�[A_ � V8_`a R�q*dBe R!XiSC^ _`V8YD_�R!aoa Y [0S�dBe/_�hi[Ab�[0\ u [A_`]*[0\Q68R�\*\�{Q=[0S�erR�XZb YDhZb*fC[0SkR�q*dBeG6 [Ahi\*[0\ j@XZY V�s
_�hZf�e*a-q*S�~G]*[A_gV8b*hZY [0S;^ _`V8bGXi[0a [0\%f�S�dBe*[Ahi]*[Af0{
Qwhi[ TWV8XZY [0\*]*[SR R!b�[AXZXi[�]*[0q*f�[Af R�\�~:]GR�S�S M(2 − DIAG) S�hidBe hi\ a�hi\G]*[0S�f�[0\*S [Ahi\*[0aT� Xi[0ao[0\�f x VD\
]*[A_@RU6Kv�[Al*f�hi[A_�f�[0\V2�[0\/Y [0\�[Ahi\*[0SFb�[AXZhi[Ab*hZY [0\�^ _`V8YD_BR�aoa3[0S:q*\�f�[A_BS�d`e*[Ahi]G[Af0{ � }q/_U^ _`V8YD_BR�a3a Pi hiS�fU]GR�S\GR!fD}q/_�XZhidBe$Y [0\GR�q ]GR�SW��Xi[0a3[0\%f 2i {

1 2 3 4 5 6 7 8 . . .

M(P1) 0 1 0 1 0 0 0 1 . . .

M(P2) 1 1 0 0 1 0 1 1 . . .

M(P3) 1 0 1 0 1 0 0 1 . . .

M(P4) 1 1 1 1 1 1 1 0 . . .{{{
M(2 − DIAG) 0 0 0 1 0 1 0 1 . . .


