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748�9+:
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Vorlesungstermin: ;�<>=?=�@BADCFEHGDIKJ�L�M�J�NDION�NQPRE+S6I�TUSV=�WYX[Z5\^])J_I
Dozent: `aA�b_CFE+<dcfeU<dg�h�g6i <giesen@inf.ethz.ch> j�k	\mlonqprGDIOsDI

Chefassistent: ntg�SFi+E�baSFuwv"g�xryzA_{|u <bernhard.seybold@inf.ethz.ch> j�k}\ml~]Bp�GDIKJ_I
Sekretariat: \"S,bai���<|h��_b���g,��=�< <hefti@inf.ethz.ch> j�k	\�l�nqpr�DIKJ_j+Zmg�{}I���sr���_s����"I

Übungstermine:

� 8����'�+� �0�D8z�5�K� �)���z� �7����z�����69��D�K�z�D8 �B�5�z�|9
� ;wAHJ�paMYJ6� k	\ml � s�p \DSFb_i+��<|h��ab�;wg�x�g�S <zismeyer@student.ethz.ch>

n ;wAHJ�paMYJ6� X[ZU ¡\��'J ]BxrSV<>{�\�{|b�<K¢ <cflaig@student.ethz.ch>

] ;wAHJ�paMYJ6� X[ZU £`a�+J k�¤abai!e)¥�b_¦�bai�b <guajanai@student.ethz.ch>§ ;wAHJ�paMYJ6� X[ZU ¡\�� v"<dc-A�i¨��g�<Ki+��{Kg <sheinzle@student.ethz.ch>

X ;wAHJ�paMYJ6� ©U ¡\��DJ ª�ba¥+{ § SV<Kg�{|h�c«b <paul.drielsma@inf.ethz.ch>

\ ;wAHJ��6MYJ6� X[ZU ¡X[� § <|bai�b�v"g�i�i <diana.senn@inf.ethz.ch>

e ;wAHJ��6MYJ6� X[ZU ¡\��'J § <Kg�=?g�S4;�<d=VhVCFE+g <dmitsche@inf.ethz.ch>

� ;wAHJ��6MYJ6� X[ZU £e4�'J � i�uDSFg6b�h�TU=?=�<K¢�g�S <aottiger@student.ethz.ch>

k ;wAHJ��6MYJ6� X[ZU ¡���'J `�¬¥'SF¢�g6i § A�h?g�S <doserj@inf.ethz.ch>

Achtung:
§ <dg5g�SFh�=?g6i ¬PRy�¥+i�¢�g6i�h�<Ki�u-bac­;wA'j"��L"IKJ6N'IO��N�N�p'I § <Kg5g�SFh�=?g ¬P2y�¥+i�¢�hVh�g�S?<Kg2<Kh�=ty�<Kht��¥+c®J_IKJ�J�IO��N�N�p'j"J�p'WON�N

PRE+S6j+b�y���¥�¢�g�yzg6i�I
\5¬¥'S¯uD<Kg°ª�SFA�¢�SFb_c-c�<Kg�S,ba¥D�±¢rb�y�g6i²h�=?g6E+g�i³uD<Kg°©Rg�CFE+i�g�S´<KcµX[ZU  § ���·¶}s�G²v"¥�i'¸	l!A_SV�'h�=Fb�=�<KA�i�hV¹,j�X[Z5º»XRJ�J
¶�prNwvD¥+i'¸	l!A�S?�'h�=Vb�=?<dA�i�hF¹Fj�X[Z5º¼\tJ�J«¶���Lwº�<KiD¥'½"¸}l¡A_SV�'h�=Fb�=�<KA�i�hV¹,j�XqZU ^]2���!¶?J6p¨vD¥+i'¸	l!A�S?�'h�=Vb�=?<dA�i�hF¹Fj��Ue § J6s
¶?J�s!º�<KiD¥'½"¸	l!A_SV�'h�=Fb�=�<KA�i�hV¹,j��Ue®Xq���¯¶}s�p!v"¥+i+¸}l¡A_SV�Dh�=Vba=�<KA�i�hF¹�h?Aa@R<dg��)e»Xt�_�DIKJ¨¶}s��!v"¥�i'¸	l!A_SV�'h�=Fb�=�<KA�i�hV¹)�6¥'S¾ g�S?�,¬¥+¢�¥+i+¢+I�l!A¡¤�A_SFE�b_i�u'g6i�jY��¬A�i�i+g�i¿i�b�=�¬¥+S?{d<|CFEÀba¥�CFE¿g�<d¢�g�i+gw©Rg6CFE�i+g�S0yzg6iD¥'=?��=Á@Bg�SFu+g�i�I�l!g�S�c�<d=�u+g�cÂe)g�¸
u+b_i'��g6i!h�Ã+<Kg�{d=�j�h�<|CFE!g�<di¡g�<K¢�g6i+g6h�ÄRA�=?g�yzA"A_�´bai���¥�h?CFE�b�Å�g6i�j�u+g�S�h�A�{>{d=?g�g�<Ki+g6i£nq{><|CV�¡ba¥'�BuD<Kg�ÄRg�Ã+=V¥+i � i+¢�g�yzA_=?g
@2g�S?�±g�i£¶ http://www.neptun.ethz.ch/ ¹FI
l¼<>Swb�S?yzg�<>=Vg�iÆc�<d=�g�<Ki+g�S�P�i'<d½ÆPRc«¢�g�y�¥+i�¢'IqPRi"=?g�S�;Hv^l¼<Ki�u+Aa@5h��ab_i+iÆc«bai¼g�<Ki+gHh?A_{|CFE+g´PRc-¢�g�y�¥+i+¢£h�g6E'S
g�<KiD��b�CFEwc-<>=?=?g�{|h ��Ç�È�ÉR�±� g�c�¥'{d<Kg�SFg�i�I � ¥'�[u+g�S ¾ A_SV{dg�h�¥�i+¢rh�@2g�yYh�g�<>=VgQ¶	h�I A'IÊ¹tË+i�u+g�=5c«bai�g�<Ki+gQÌ)¥'SF�6b_i'{Kg�<d=?¥+i�¢Q�6¥'S
k�i�h�=Vb�{d{|b�=�<KA�i¨¤�A�iHC�x"¢�@R<Ki�I
Testatbedingung:

� cfX[i�u'g0u+g�S ¬P2y�¥+i+¢�g�i�@R<>S,u¨g�<Ki´Z�g�h�=Fb�=�¤�g�SV¢�g�yzg�i�I § b_h�Zmg6h�=Vb�=5g�SVE�¬b�{d=�j'@2g�S
J�I sowohl b_¥D�tu'g6i´g�S,h�=Vg�i!h?g6CFE�h als auch ba¥'�Bu'g�iH�±A_{K¢�g�i�u'g6iwM�@2b_E'S,h?CFE�g�<Ki'{d<KCFEHg�yYg6iD��b�{d{|h)h?g6CFE�h2M ¬P2y�¥+i+¢rh�¸
h�g�S?<Kg�i mindestens 60% u'g�SRc¡¬A�¢_{d<KCFE�g�iHª�¥+i+�"=?g�g�SVSVg�<KCFE"= sowie

�DI mindestens die Hälfte u'g�S)vDCFE+i�g�{d{?¬¥'y�¥�i+¢�g�i�h�<Ki+iD¤�A�{>{zyzg�b�S?yzg�<>=Vg�=�I
Prüfung:

§ <Kg£ª�S ¬¥'�±¥+i+¢¯yzg�h�=Vg�E"=�ba¥�h-g�<di�g�S´Ì5{|ba¥�h�¥+S6I2ntg6u'<di�¢�¥�i+¢£� ¬¥'S¨uD<Kg¯ �¥+{Kb�h?h?¥+i�¢¿��¥'SHª�S ¬¥D�±¥+i�¢¯<Kh�=Hu+b_h¬P2y�¥+i+¢rh�=Vg6h�=Vb�=6IBX[h«h�<Ki�u¼�±A�{d¢�g�i�u+g´�2<>{>��h?c�<>=?=?g�{�g�S?{|ba¥+y+=�WBc«b�½"<dc�b�{5��@2g�<4E�bai�u'¢�g�h?CFE+S?<Kg�yzg6i+g § k	Ä � pÍnq{ ¬ba=�=?g�S
¶±yzg�<Ku�h�g�<>=?<d¢�yzg6hVCFE'SV<Kg�yzg�i�jDba{Kh?A�c«b�½YID¤�<Kg�S � p«v"g�<d=?g6i�¹,I
Abgabe der Übungen: nqg�b�S?yzg�<>=V¥+i+¢rh��6g�<d=[<Kh�=t<Ki�u+g�S2©�g�¢�g�{�g�<di�g5l!ADCFE+g�j�yzg�<�ª�SFA�¢�SFbac«c�<dg�SFb_¥D�±¢�b�yzg6i0c«bai�CFE�c«b�{
ba¥�CFE��6@Bg�<ml!ADCFE�g�i�I+ZRE�g�A�SVg�=�<|h?CFE�g � ¥'�±¢�b�yzg�i¨@2g�S,u'g6i¨b_c � i'��bai+¢�u'g�S ¬P2y�¥�i+¢�hVh�=?¥+i�u'g4b�y�¢�g�¢�g�yzg�i�I+ª�SFA�¢�SFb_c�¸
c�<Kg�S,ba¥D�±¢rb�yzg�iw@Bg�SFu+g�iHÃzg�S�X�c«ba<>{�bai!u'g6i ¬P2y�¥+i+¢rh�{Kg�<d=?g�SUy�<Kh�;wA�i"=Fba¢HJ�p+I N�N-PRE'S4¢�g6hVCFE'<|CV�"=�Iz�2<dg�S?yzg�<�h�<di�u´g�<di
Ã�b�b�S�ª�¥�i'�"=?g���¥¡yzg6b_CFE"=Vg�i�j�uD<Kg�@Bg�<>=Vg�S0¥+i"=Vg�i¡b_¥D�±¢�g�{><|h�=?g�=0h�<di�uzI�vDCFE'SV<>��=�{d<KCFE�g � y�¢�b�yzg6i!h�<Ki�u!<Kc-c-g�S)c�<>=�u'g6c
Ä�bac«g�i-u'g�S ¾ A_SV{Kg6h?¥+i+¢+j�u'g�S2ÄR¥�c-c-g�Stu+g�S ¬PRy�¥+i�¢�h?¢_SF¥'Ã�ÃYg4¶ � I�I6IFÌ�¹FjDu'g�S2ÄR¥+c«c-g�Stu+g6h[yzg�b�S?yzg�<>=Vg�=?g6i ¬P2y�¥+i+¢rh�¸
y+{|b�=?=?g6h5¥+i�u¨u+g�cÎg�<d¢�g�i�g�i´Ä�bac-g6i��6¥¨yzg6hVCFE'SV<Ï��=Vg�i�I�e)g6iq¬¥�¢�g�i�uwª�{Kb�=V�Á��@R<|hVCFE+g�iHu+g�i � ¥D�±¢rb�yzg�i¨¥+i�uwg�<Ki!©�bai�u
E'<d{>��=-¥+i�hQyzg�<Uu+g�S-ÌUA�S?SFg��"=V¥'S�I[nq<>=?=?gw��g�<di�g�iÆn[{Kg�<|h�=�<>��=«ADu'g�S�SFA_=?g6i°v"=�<>��=-¤�g�SF@2g�i�u+g�iÀ¥�i�uÀyYg�<)\Dg6E'{Kg�SFiÀ{d<dg�yYg�S
hVba¥'yzg�S5u+¥'S,CFE�h�=�SFg�<|CFE+g�i�bai�h�=?g�{>{Kg0¤�A�iH©5b_uD<Kg�SFg�i�A"u+g�SUZ2<dÃ+Ã�¸�X�½YI
Schnellübungen:

� ¥D�Yg�<Ki'<K¢�g�i ¬P2y�¥�i+¢rh?h?g�SV<dg6iQ@R<dSFu�u'<dgRg�S,h�=?g � ¥D�±¢rb�yzg�ba¥�h�g�<Ki+g�StvDCFE+i�g�{d{?¬¥+y�¥+i�¢5yzg6h�=?g6E+g6i�I § <dg�h�g� ¥'�±¢�b�yzg�i¯h�<di�u´<KiÀu'g6i¡g�SFh�=?g6i x ¶�=�x�Ã�<KhVCFE+g�SV@2g�<|h?g x = 20 ¹0;�<diD¥+=?g6i¯u+g�S ¬PRy�¥+i�¢�hVh�=V¥+i�u'gÁ�6¥¡yzg�b�S?yzg�<>=Vg�i£¥+i�u
@2g�S,u'g�iÆu�bai+i°¤�A�c ¬PRy�¥+i�¢�h�{dg�<>=Vg�S-g�<di�¢�g6hVbac-c«g�{d=�ItX[h�¤�g�S,h�=Vg�E"=«h�<KCFE�jBu+b_hVh�E'<Kg�S?��¬¥'SwuD<Kg � iD@Bg�h�g6i+E�g�<d=�<diÐu+g�S



¬P2y�¥+i+¢rh?h�=?¥�i�u+gQg�S?�±A_S,u'g�S?{d<|CFE!<|h�=6j�g�<Ki+g�i�b_CFE"=�Sa¬ba¢�{><|CFE+g � y�¢rb�yzg�<|h�= nicht c¡¬A�¢�{><|CFE�I�vDCFE�i+g�{d{?¬¥'y�¥�i+¢�g�i!@2g�S,u'g6i!<Ki
u'g�S)©Rg�¢�g�{�g�<di�g4l¡ADCFE+g�¤�A�SVE�g�S5bai+¢�g���¬¥+i�uD<K¢_=6I
Programmieraufgaben: l¼<dg!yYg�SVg�<>=Fh-g�SV@Q¬b_E+i"=�jBg�S?�±A_{K¢_=�u'<dg � y�¢rb�yzg´u'g�S¨ª�SVA�¢_S,bac-c�<Kg�S,ba¥'�±¢�b�yYg�i¿Ãzg�SwX�c«b�<d{
baiÀu+g�i ¬P2y�¥+i�¢�h�{dg�<>=Vg�S�I�PRc ¥+i�hÁuD<Kg ¾ g�SF@2ba{>=V¥+i+¢rh?baS?yzg�<d=Á��¥^g�SV{dg�<KCFE"=Vg�SFi�j�h?A_{d{>=Vg�iÍu�b�yzg�<tg�<di^Ã�b_baS�vrÃ+<Kg�{dSVg6¢�g�{di
yzg6b_CFE"=Vg�=R@Bg�SFu+g�i�I

� ÄR¥'S)u'<dg�ª�SFA�¢_S,bac-c�=Vg�½"=?g0¶ ����
������������'� ¹)¤�g�SFhVCFE'<|CV��g6i�j nicht uD<Kg�u�b�SFb_¥�hRc�<d=)�2<d{Ï�±g�u'g�h4]BA�c-Ã+<d{dg�SFhR¢�g�i+g�¸
S?<Kg�SV=?g6iwba¥�h���¬¥�E'SVy�b�SFg�iwª�SVA�¢_S,bac-c-g�¶ ���D���6
z�� +*��d��� ¹FI

� \5¬¥+St¦�g�u'g ¬P2y�¥+i+¢rh?h?g�SV<Kg0iD¥'S5g�<Ki+g�;¨b�<d{�jY¥+i�u¨��@Rb�S)c�<d=	� 
�*�
������ "Serie <Nummer>" j+@BA�yzg�< <Nummer>
g�i"=Vh�Ã+SFg6CFE�g�i�u�u+¥'S,CFE«uD<Kg0ÄR¥+c-c«g�Stu'g�SByzg�b�S?yzg�<>=Vg�=?g6iwv"g�S?<Kg4g�S,h�g�=?��=R@R<dSFu�j"��IOn5I "Serie 1" I'vDA_{d{>=Vg�u+ADCFE
g�<Ki+g´@2g�<d=?g�SVg¯;¨b�<>{0i�A_=�@2g�i�u'<d¢¿@2g�S,u'g6i�j2@Bg�<>{QX�¥�CFEÆ�_IÊn�IU\Dg6E'{Kg�S¨ba¥D�±¢�g,��b�{d{dg6iÐh�<di�uzj�h�A^h�=?g�{>{d=wy+<d=�=?g!<dc
v"¥'y�¦�g6C�=Ru�b_hRl!A�S?= "UPDATE:" ¤�A_S,bai�I

� § <Kg�¤�g�SFhVCFE'<Kg6u+g�i+g6i£ª�SFA�¢�SFb_c-c�=?g�½"=Vg0@Bg�SFu+g�iw¦�g�@2g�<d{KhQb�{Kh  "���� '���r�¡���m�	� ¤�A�c ZBxrÃ Text/Plain bai¿u'<dg
;¨b�<>{�bai+¢�g�Em¬b_i+¢_=6I

� k±i´X�c�b�<>{|hR¥+i�uwª�SVA�¢_S,bac-c�=?g�½r=Vg�i�WrÄ2<Kg0c-g�E+SRb�{|h5G�N� Yg�<|CFE+g�i�Ã+SFA- �g�<d{dg
�
� ª�SVA�¢_S,bac-c�=?g�½"=?g�c ¬¥�h?h?g�i-¤�A�c ]BA�c�Ã�<>{Kg�S�A�E�i+g0\Dg6E'{Kg�SFc-g�{|u'¥�i+¢�g6i«b��D��g�Ã+=?<dg�S?=5@2g�S,u'g6i�I
� `�g6u+g�SUª�SFA�¢�SFbac«c�=Vg�½"=[g�i"=VEm¬b�{d=�¢�bai��4bac � iD��bai�¢Q<Ki´\DA�SVc g�<di�g6h�Ì)A�c-c«g�i"=VbaSFhm�±A�{d¢�g�i�u+g � i+¢�bayYg6i�W+ª�SFA_¸
¢_S,bac-c-i�bac�g_j � ¥+=?A�S6j ¬P2y�¥+i�¢�h?¢_SF¥'Ã+Ãzg5¥�i�u«yzg6b�SVyzg�<d=?g�=Vg ¬P2y�¥�i+¢rh?h?g�SV<dg4h�Aa@R<Kg � ¥'�±¢�b�yzg_I�ntg�<|h�Ã+<Kg�{}W
// Informatik - Serie 13 - Aufgabe 4e

// Programm: my_program.C

// Autor: X. M. Plestudent (Gruppe D)

� k±i�u+g�i�ª�SVA�¢_S,bac-c-g6i0h�<Ki�u�iD¥'Squ'<dgUvrÃ�SFb�CFE'��A�i�h�=�SF¥'�"=?gt��¥�¤�g�SV@2g�i�u'g�i�j_uD<KgR<di�u'g�S ¾ A_SV{dg�h�¥�i+¢4A"u+g�S ¬P2y�¥+i+¢
yYg�h�Ã�SVADCFE�g�i-@�¥+SFu+g�i�I

� ª�SVA�¢_S,bac-c�=?g�½"=?gUh�<di�u��,¬¥'S4;wg6i�hVCFE+g6iw¢�g6hVCFE'SV<dg�yzg�i�j'ba¥�CFE¨@Bg6i+i´h�<dgÁ¢�{dg�<KCFE���g�<>=?<d¢-¤�A�i!©Rg�CFE+i�g�SFi�¤�g�S,h�=Fbai'¸
u'g�iÍ@Bg�SFu+g�iÀc¿¬¥�hVh�g6i�I � CFE"=Vg�=�u'g�h�E�b�{>y¼ba¥�CFE¼ba¥D�)u�b_hQA�Ã+=?<KhVCFE+g�X�SFhVCFE+g�<diD¥�i+¢�h�y+<d{|uÀX�¥'SFg�S-ª�SFA�¢_S,bac-c«g��
k±i�h�yzg�h�A�i�u'g�SVg)��¬baE+{>=5E+<dg�SV�6¥¨��A�i�h?g��r¥+g6i"=?g6h2¥�i�u���A�i�h�<Kh�=?g6i"=?g6h5X�<di+S�¬¥�CV��g�i£¶ �±���'���m�����YÈ ¹R¥+i�uwu'<dgQg�yzg�i�h�A�{>¸
CFE+g ¾ g�SF@Bg6i�u+¥+i+¢�¤�A�i¡ºzg�g�SF��g�<KCFE�g�iH��IOn5Iz¤�A_S)¥+i�u´i�b_CFE¡TUÃzg�S,b�=VA_SFg�i¨¥+i�u!vDCFE'{V¬¥�hVh?g�{K@Á¬A_SV=?g�SFi¯¶ ���� '�����YÈ ¹,I
ÄRg�E�c�=5X�¥�CFEwu'<dgQª�SFA�¢�SFb_c-c-g5ba¥�h2u+g�S ¾ A_SV{Kg6h?¥+i+¢�b�{|hUntg�<|h�Ã�<dg�{�j�u�bai+i��_bai+iHg�<d¢�g�i"=?{><|CFE¨i'<|CFE"=R¤r<Kg�{�h?CFE+<dg��
¢�g�E�g�i�I ;-)

Zu guter Letzt: ntg�<z\"S,ba¢�g6i�@2g�i�u'g�=qX[¥�CFE�y+<d=�=?g5b_i�X[¥'SFg�i ¬P2y�¥�i+¢�h�{Kg�<d=?g�S[ADu'g�S[yzg�<+@2g�<d=?g�SV¢�g�E+g6i�u+g�i�ª�SVA�y+{Kg�c-g6i
bai�u'g6i-]BE�g,��b_hVh�<Kh�=?g6i"=?g�i�ntg�SFi+E�baSFuQvDg�xryzA_{|uzIrX�c�b�<>{"<|h�=tu�b���¬¥'S[g�<di�yzg��r¥+g6c-g�S�l!g6¢'I�l¼<dSq@Bg�SFu+g�i�¥+i�h�yzg6c¯¬¥+E�g�i�j
uD<Kg6h?gÁg�<di�c«b�{mbac Z�ba¢���¥´yYg�b�SVyYg�<>=Vg�i´¥�i�u¨�6¥Hyzg6bai"=�@2A_SV=?g6i�j'@Rb_h�yzg�< � y'@2g6h?g�i+E�g�<d=)b�yzg�S4ba¥�CFEHg�<di�c«b�{�{�¬bai+¢�g�S
u+b_¥+g�SFi-�_bai�i�I
X[h2y�{dg�<>y�=U¥+i�hBi�ADCFE�j+X�¥�CFE¨g�<di�g�i¨¢�¥+=?g�i � i'��bai+¢�¥+i�uw¤�<Kg�{[vrÃ�b�h?h2��¥¨@�¬¥�i�hVCFE+g�i��
Literatur: ¶�ªmA_{Kx�y�¥�CFE�E�bai�uD{K¥+i+¢+j"©�b_¥+c»;H; nt�"�rIKJ�¹� i�uDSFg�@ Ì)A"g�i+<d¢�bai�uwnBb�SVy�b�S,b�XRI�;wArA+W�� �������d���6 "����������� j � u+uD<|h?A�i'¸	l!g�h�{Kg�x�j��_N�N�N'I
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