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Aufgabe 1 (Schnellübung)

a) QSRUTWVYX%Z�[E\7]�Z_^!`5a�^!bcbUT6d3]eT@Rgf3]-^!h T.Xibj^�`3Z�T@ZWkC^%l
m RoniQ:^�p_RUp�ZWq$r\7hCbcRUset�lvu	X C++ [�r`3]ed5TwT@RUX5T+T.X�Z�p�xF]eT.set5T.XFd5T1f3`FX3y%Z�RU\CX m ^!bUp�\IRUqz[ET@RcZ�T@]eT.X|{JRUX5X5TwT@RUX} ]e\7hC]-^�q+q~n9T@Z�[�^�[?RUTBa�\7bchCZ:^!`Fp�p�T.t5T.X�l

boolean alwaysTrue(){

return true;

}

m RcRoniQ:^�pWRUp�ZBq r\7hCbcRUs-t�lvQ:^�p_RUp�Z6�.RUT.q�bcRUs-t�h T.X�^!`�d3RUT�VS`3aoh�^!��T7�d3RUT1dF^�p6�AT@Z�]�RUT@�Fp�p��Jp�Z�T.q�]eT.p�x�T@yJZ�Rc� T
d�^!p } ]e\7hC]�^!q1q��9�%hC[YRUX�a�r`3]�`5X5p�T@]�bUT.d3RchCZ.l���T.X5X�{JRUT+T@RUX } ]-\7hC]-^�q+q�p�set5]eT@Rc��T.X���a�r`5t3]-T.X�{JRUT
T.p_^�X5p�s-t3bcRUT.p�p�T.XFd�q�RcZ<T@RUX5T@]:��T.p�Z�RUq+q�Z�T.X��vRUX3h�^!��Tw^�`5p���`5XFd�dF^�p_�AT@Z�]�RUT@�Fp�p���p�Z�T.q�yC^�X5X$RUt5X5T.X
d5RUT�VS`5p�h�^!��T�u�t3]eT.p } ]e\7hC]-^�q1q+T.pw^!XF��T@Rch T.X�lHf5^!bcbUp+u	t5] } ]e\7hC]�^!q1q�`5X5T.X5d3bcRUs-t|bj^�X3h T�b r^�`3aoZ.��p�\
[YRc]edI^!`FsetIdF^�p���T@Z�]eRUT@�Fp�p���p�Z�T.q�`5XFT.X5d3bcRUsetibj^!X5h T<q+RcZ9dFT@]��e{JRUqw`3bj^!Z�RU\CX5����T.peset)r^!a�Z�RchCZ?p�T@RUX���[E^�p
^!bcbUT@]ed5RUX3h pST@]ebj^!`5�5Z?RUp�Z.�5dF^B[?Rc]Yt5RUT@]�� \CX } ]e\7hC]�^!q1q+T.X~p�x5]-T.set5T.Xi`FX5dIX3RUset%ZY� \CX�V?bch \7]�RcZ�t5q1T.X�l

m RcRcRon�Q:^�p�RUp�Z?q$r\7hCbcRUset�l�u	XId5T@]Y�v\7]ebUT.p�`5X3h�[S`3]ed5T:��T.p�x5]-\%s-t5T.X��5dF^�p�p�T.p?q$r\7hCbcRUset�RUp�Z.�5d3RUT6�iT.X3h TB^!bcbUT@]} ]e\7hC]-^�q+q1T���`W\7]ed5XFT.X�l7{�\Cq+RcZ)q1^�set%Z�T.p�d5`3]es-tF^�`5pg{�RUX5X_� \Cq i  	Z�T.X } ]e\7hC]-^�q+q Pi ��`Wp�x5]eT.s-t5T.X�l
Q:^�pEt5T@RUp�p�Z.�J[ET.X5X~[?Rc]Ed3RUT_�vRUX3h�^!��T i ��T@Z�]-^�set%Z�T.X��3y�r\CX5X5T.X�[?Rc]���`FT@]ep�Z Pi h T.XFT@]�RUT@]eT.XI`5X5d�dF^�X5X
T@RUX5a¡^�set£¢�T@RUset5T.X¤a-r`3]w¢�T@RUs-t5T.X�q�RcZ�d5T.q�^�X5dFT@]eT.X�¥gT@RcbEd5T@]��vRUX5h�^���T7��X)r^�q�bcRUs-t x �� T@]ehCbUT@RUset5T.X�l
{�RUX5d�d3RUTW��T@RUdFT.X�hCbUT@RUs-t���h T@��T.X�[?Rc]:kCV¦��`3] r`5s�y���^�X5d5T@]eX5a¡^!bcbUp<h T@��T.Xi[?Rc]:§Y�Hu¨§©��`3] r`5s�y�l

b) ��pwhCRc�5Z�T@RUX5TIª�T@RUt5T~� \CX«^�bch \7]eRcZ�t5q�RUp�s-t£`5X5b r\Cp���^!]eT.X } ]e\7�5bUT.q+T.X)l���RUX3Rch TidF^@� \CX�[Y`3]ed5T.X¤RUX|d5T@]
��\7]�bUT.p�`5X5hW��T.p�x5]e\Jset5T.X)�C^�X5dFT@]eTEp�RUX5d�^�`5p�d5T.q¬�A`5s-t��e{JRUT@��T.Xw��`5X5d5T@]Hd5T@]�u�X3a¡\7]eq1^!Z�Rcy��_T.X�Z�X5\Cq1q+T.X�l

 �HpHhCRc�5ZHy T@RUXFT } ]-\7hC]-^�q+q m `FX5d�p�\Cq+RcZA^�`5set1y T@RUX5T.X�V?bch \7]�RcZ�t5qw`5p�nHd5T@]Ad3RUTS�IT.X5h T.X M(DIAG)

\Jd5T@] M(2 − DIAG)
m � T@]�hCbUT@RUset5T r® �F`FX3h~¯Cn?T@]�y T.X5X%Z.l�QSRUT.p<a¡\7bchCZ:^�`5p<T@RUX5T@]:�H^�]eRj^!X%Z�Twd5T.p:QYRj^� 

h \CX�^�bc��T@[ET@RUp�T.p.l
 u�q°VYbcbch T.q+T@RUX5T.X�hCRc�FZSy T@RUX5T.X�VYbch \7]�RcZ�t5qw`5p UNIV �FdFT@]Sa�r`3]H±²T.d5T.p } ]e\7hC]�^!q1q Pi T.X%Z�p�set5T@RUdFT@Z.�
\7� Pi d3RUTA��RUX3h�^!��T n ³ N ^�y���T@x5Z�RUT@]eZv\Jd5T@]gX3RUset%Z.l �v]�RUX5X5T@]-Xw{JRUTAp�RUsetwdF^!]-^�X���dF^�p�pgT@RUX } ]-\7hC]-^�q+q
bj^�`3ZWQ<T@´FX3RcZ�RU\CXµT@RUX5T��vRUX3h�^!��T n

���¶���5� ^�y���T@x5Z�RUT@]eZ.��a¡^!bcbUp_T.p:T.X�Z¨[9T.dFT@] NEIN ��`5]es�yJhCRc�5Z.�)\Jd5T@]
`FX5T.X5d3bcRUs-t�bj^�X3h T�b	r^�`3aoZ.l�·:T@h T@��T.X UNIV [Br^!]eT�T.pwq�r\7hCbcRUs-t�dF^�p } ]e\7�5bUT.q (N,M(DIAG)) ��`
T.X%Z�p�s-t5T@RUd5T.X�l)Q<T.p�[ET@h T.X�yC^�X5X�T.p UNIV X3RUs-t�Z<h T@��T.X�l

 �Hp�hCRc�5Z?y T@RUX5T.X�VYbch \7]�RcZ�t5qw`5p HALT �5dFT@]?a-r`3]v±�T.d5T.p } ]-\7hC]-^�q+q Pi T.X�Z�p�s-t5T@RUd5T@Z.��\7� Pi ^!`5agd5T@]
��RUX5tF^!��T n ³ N t r^!bcZ.l·:T@h T@��T.X HALT ��y r\CXFX�Z�T.X�[YRc]:`FX5p:T@RUX5T.X�V?bch \7]�RcZ�tFq�`Fp UNIV ��^!`FT.X�l
Q<T.p�[ET@h T.X$y7^�X5X�T.p HALT X3RUs-t�Z<h T@��T.X�l



 �AT@Z�]-^�s-t�Z�T.X�{JRUT_dF^�p } ]-\7�5bUT.q Problem(c) [?RUTWT.pY^�`3a�{�T@RcZ�T.X���������� \CX£�e{JRUT@��T.XI��`5X5dFT@]Sd5T@]
u�X3a¡\7]eq1^!Z�Rcy��i��T.p�set5]�RUT@��T.XµRUp�Z.lv��pWh T.t%Z6d�^���T@R9dF^!]e`5qi�^!bUp�VYX%Z�[E\7]�Z�^!`5aEd5RUT1�vRUX3h�^!��T n ³ N �
d5RUT�¢�^�t3b c �5RUp���`3] n  	Z�T.X {�Z�T@bcbUT$X�^!s-t d5T.q	�:\Cq1q1^�^�X5��`5h T@��T.X)l9VS`5p+d5T@]~¥v^�Z�p-^!s-t5T7��dF^�p�p
|R| > |N| a¡\7bchCZ.��dF^�p�p�T.p�]eT.T@bcbUTW¢�^�t3bUT.X c h T@��T.X�qw`5p�p.�Ca�r`3]�d3RUT Problem(c) X3RUset%ZE^!bch \7]�RcZ�tFq�RUp�s-t
b r\Cp���^!]YRUp�Z.l�QSRUT.pYRUp�ZY�.[�^!]?y T@RUX$�HX�Z�p�s-t5T@RUd5`5X5h p�x5]e\7�5bUT.q m

JA 
 NEIN VYX%Z�[E\7]�Z-n-��^���T@]?dF^wd�^!p?RUX
dFT@]6VY`5aoh�^!��T.X5p�Z�T@bcbU`5X5h�X3RUset%Z6h T.X�^!`�p�x�T.�.Rc´��.RUT@]�ZW[Y`5]ed5T7�hCRcbcZwd3RUT.p�T�VYX%Z�[E\7]�ZwXF^!Z7r`3]�bcRUs-t�^!`Fset�l
��^�X���T�^�set%Z�Tw±²T.dF\%s-t��AdF^�p�p�T.p+T@��T.X£X3RUset%Z1q r\7hCbcRUset«RUp�Z.��d3RUT.p�T.p } ]e\7�5bUT.q ���3#�& � ^�X5��`3h T@��T.X��
[ET@RcbHT.p:X3RUset%ZWq�r\7hCbcRUs-t�RUp�Z.��T@RUX5T�¢�^�t3b c ^�X5��`3h T@��T.X���d5T@]eT.X�ª�T@xF]�r^�p�T.X%Ze^�Z�RU\CX�X3RUset%ZWT.X5d3bcRUs-t�RUp�Z.l
�Hp_RUp�ZWh T@]-^�d5T�a¡^!bUp�s-t��)[ET.X5Xµq�^!X���`5q �AT@RUp�x5RUT@b c = π T@RUX5p�T@Z��.Z.�[9T@Rcb π ��[?RUT1{JRUT�^�`5p�{�T@]�RUT�
VS`3a�h�^���T���9[?RUpep�T.X���T@��T.X�T.X5d3bcRUs-t5T:Q<^!]ep�Z�T@bcbU`5X3h T.X�tF^!Z.� d3RUT�T.pH`5X5p�T@]ebj^!`5��T.X)� π ��T@bcRUT@�5Rch6h T.XF^�`
��`I��T@]eT.set5XFT.X�l


