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Aufgabe 1 [Schnellübung – 20 Min.]

a) (6 Punkte) PRQ0S4T2Q0UWV�XYQ[Z�U�\^]FZ�V�VBQ@XYU`_baAc7dCaAZ�T2Te\f9Q0U4UgQ0VhQ0U4]4Q@i0\bU%j/ah]/XYQlknmj4oqp%d�Z!r�Qes7tuc%]4Q@a
PRv�w�PyxzXYQ@{|Q@aqU}pCZ!UFU�~��,Q�Z�U�i�f9c7a�i�Q0U���XYQ�{|c7xzd Q0UF]4Qh�/aAZ!d Q0U��
w	V�i?Q0VRT mc7dCxzXYoAS�Q@XYU}_baqc7dCa�Z!T�T���j�V�oqS/aAQ@Xzr�Q0U)\�]FZ�V . . .
� X��lXYT�T2Q@aRT2Xzi<s7t�Z!U%i�fEc7a�i�Q@iA�
� XzX��IQ@XYU�Z�U4]4Q@aqQ0V-_baqc7dCa�Z!T�T P Z�j/{�]4Q@a-vbXYU/d�Z!r�Q x V�XYT-j/xzXYQ@a�i-j4U4]W]4Q0V�V�Q0U�k mj4oqp%d�Z!r�Q@fEQ@a�in��j/a mj4oqp

dCXzrFi0\�{�Z!xzxYV P Z�j/{�]4Q@a�v�XYU/d�Z!r�Q x S)mZ!xziA�-��XYQ6vbXYU4d�Z�r�Q x V�Q@X�� cCU}]FQ@a<�/c7aqT�\4]/XYQ�� cCU P Q@a�f�Z!a�i�Q@i
fRXzaq]�~

� XzXzX��I{�mj/a�]/XYQ}vbXYU/d�Z!r�Q (x, i) Z!U4dCXzr4i0\,c7r x ]4Q0T i �	i�Q0U�_baqc7dCa�Z!T�T Pi Q0U%i�V��4aqXYoqS%iA���RXYQ}vbXYU/d�Z!r�Q x

Q0U%i�V��4aqXYoqS%i:Q@XYUFQ0T��:jFQ@xzxYo0c%]4Q7\�Z!xYV�c2�^Q���i0\�j4U4]�]/XYQBvbXYU/d�Z!r�Q i XYV�iRQ@XYUFQ���cCV�Xzi�Xz� Q6d�Z!UF��Q6��Z�S/x�~

w	S4aqQ,t�U�i�f9c7aqi�Q0U�V�c7xzxzi�Q0U�Q@XYU4QEp�j/aq��Q��,Q@dCaCmj4U4]4jFU/d�Q0U�i�S�Z�xzi�Q0U)~J�:Z�V^SFQ@XYV�V�i0\C{�Z�xzxYV�]/XYQ�tRU%i�fEc7a�i9sCZRx Z�j/i�Q@i0\
r�Q0V�oqS4aqQ@Xzr�Q0U��JXYQRfRXYQ���XYQ�]/XYQ0VqQ0V?_baqc7dCaAZ�T2T¡aqQ�Z!xzXYV�XYQ@aAQ0UIf mj/aq]FQ0U�aAQ0V���Q@p%i�Xz� Q:fEQ@xYoqS4Q0VRXYS4U4Q0Ulr�Q@pCZ!UFU�i�Q
_baqc7dCa�Z!T�T�]/XYQ-Q0U�i�V��FaqQ0oqS4Q0UF]4Q�tRj4{�d�Z!r�QBr�Q@fBmZ!xzi�XzdCi0~b�4Z!xzxYV�]/XYQ-tRU%i�fEc7a�iBP?Q@XYU�x Z�j/i�Q@i0\�d Q@r�Q0U��JXYQh]/XYQ
�,Q@f9Q@XYV�XY]4Q0QnZ!U)\4f9Q0VqSFZ!xzr$Q0V�Q@XYU�V�c7xYoAS4Q0V�_baqc7dCaAZ�T2T¢U/XYoqS%iRd Q@r�Q0U�p7Z�U4U�~
b) (2 Punkte) �,Q0V�oqS/aAQ@Xzr�Q0Uy��XYQep�j/aq��Q@XYU£_baAc7r4xYQ0Te\E]FZ�V�U4XYoqS%i�Z�xzd c7aqXzi�S4T�XYV�oAS£x�mcCV�r�Z�alXYV�i0~�v�V[]FZ!a�{¤ Q0]4c%oAS¥p Q@XYU�_baqc7r4xYQ0T¦V�Q@XYU�\]�Z!V�XYU�ZC�<V�oqS4cCU�d Q0UFZ�U4U%iBf?Xzaq])~v�V�XYV�i�p Q@XYU`�,Q@f9Q@XYV6Q@a�{|c7aA]4Q@a�xzXYoqS)\�]FZ�V�V
]FZ�V?� cCU$w	S4UFQ0Uer�Q0V�oqS4a�XYQ@r�Q0U4Q6_baAc7r4xYQ0T�iqZ!i�V�mZ�oAS/xzXYoqS¥jFU/x�mcCV�r�Z!a<XYV�i0~



Skript-Aufgabe 82 (4 Punkte)

��XYU4]e�FaqQ��9Z�U4]I��cCV�i�o0cCU4]4Xzi�XYcCU4V:{|c7aRi�S4Q�{ c7xzxYc�f?XYU/dlaqQ0o0j4aqV�Xz� Q6{|j4UFo@i�XYcCU4V0~

ZC� bool f (int n)

{

if (n == 0) return false;

return !f(n-1);

}

r�� void g (unsigned int n)

{

if (n == 0) {

std::cout << "*";

return;

}

g(n-1);

g(n-1);

}

o�� unsigned int h (unsigned int n, unsigned int b) {

if (n == 1) return 0;

return 1 + h (n / b, b);

}

Skript-Aufgabe 85 (4 Punkte)

w	U SFc�f T[Z!U � fEZ � VBo�Z�U � cCj�c�fRU����R�����2�<Q0V��4Xzi�Q�Xzi�V�V�cCT2Q@f�SFZ!i��FS/XzxYcCV�c7�FS4XYo�Z�x?Z!�4��Q�Z!aAZ�U4o0Q7\)i�S4Q
� j4Q0V�i�XYcCU XYV2Z�T�Z!i�S4Q0T[Z!i�XYo�Z�x:cCU4Q7~
	:Xz� Q0U VqcCT2QeZ�T2cCj4U%i2c7{:T2cCU4Q � \,XYU�S4c�f¢T[Z!U � fEZ � V[o�Z�U � cCj
��Z!a�i�Xzi�XYcCUWXzi�j4V�XYU/dIi�SFQ�Z@�7Z!Xzx Z!r4xYQl]4Q0U4cCT2XYUFZ!i�XYcCU4V � r�Z�U/p U4c7i�Q0VBZ�U4]¥o0c7XYU4V����2�RS4Q-]4Q0U4cCT�XYU�Z�i�XYcCUFVBXYU
����� Z�aAQ�������J\������J\�����J\����J\
���J\��� � r�Z�U/p�U4c7i�Q0VA�A\��J\��J\���\
�J~����J\��J~����J\��J~���J\��J~���� � o0c7XYU4VA�A~��?SFQ
Z�T2cCj4U%i�c7{��������J~����J\�{ c7a�Q��/Z�T��FxYQ7\)o�Z!U�r�Q-c�f�U4Q0]�XYU�{|cCj4a�fEZ � V � i�c[d Q@i�XYU%i�Q@d Q@aqV0\)xYQ@i� V�V�fRXzi�oqS¥i�c
o0Q0U%i�XYT2Q0VA�A� (20), (10, 10), (10, 5, 5), (5, 5, 5, 5) ~
��c7xz� Q-i�S4Q-�Faqc7r4xYQ0T { c7a�Z!U � dCXz� Q0U¥XYU/�Fj4i�Z�T�cCj4U�i0\�r � fRa�Xzi�XYU/d}Z��4aqc7dCaAZ�T partition i�SFZ!i�]4Q��FU4Q0V
i�S4Q�{ c7xzxYc�fRXYU/dl{|j4UFo@i�XYcCU � Z!xzx��7Z!xYj4Q0V�i�cnr�Q�j4U4]FQ@aqV�i�cJc%]�Z�V�o0Q0U�i�XYT�Q0VA�A~
// PRE: [first , last) is a valid nonempty range that describes

// a sequence of denominations d_1 > d_2 > ... > d_n > 0

// POST: return value is the number of ways to partition amount

// using denominations from d_1 , ... , d_n

unsigned int partitions (unsigned int amount,

unsigned int* first ,

unsigned int* last);

� VqQ � cCj/aE�4aqc7dCa�Z!T¡i�c6]4Q@i�Q@aqT�XYUFQRXYUlS4c�f T[Z!U � f�Z � V � cCj[o�Z�U[c�fRU���������\JZ�U4]���������J~ �?Z!U � cCj/a
�4aqc7dCa�Z!T¢o0cCT��Fj4i�Q�i�S4Q�UJj4Thr�Q@aRc7{bfEZ � V�{|c7a����R����� �



Skript-Aufgabe 87 (4 Punkte)

k�Q@f?aqXzi�Q?i�S4QE{ c7xzxYc�f?XYU4d6aqQ0o0j4aqV�Xz� Q?{ j4U4o@i�XYcCU2XYUnXzi�Q@aAZ!i�Xz� Q<{|c7aAT Z!UF]ni�Q0V�i�f?Xzi�S[ZR�Faqc7dCaAZ�T fRS4Q@i�SFQ@a � cCj/a
Xzi�Q@aAZ!i�Xz� Q6� Q@aqV�XYcCUIXYV�o0c7a�aAQ0o@i0~�� SFZ!i?o�Z�U � cCjeVqZ � Z!r�cCj/iEi�S4Q<aqj4U%i�XYT2Q0V�c7{r�c7i�Sl�CZ!a�X Z�U�i�VR{|c7aE�CZ�xYjFQ0V?c7{
n j/�ei�c 100 \�VqZ � �
unsigned int f ( unsigned int n)

{

if (n <= 2) return 1;

return f(n -1) + 2 * f(n-3);

}

Skript-Aufgabe 88 (4 Punkte)

�?S4Qh{ c7xzxYc�f?XYU4d�{ j4U4o@i�XYcCU ��U4]4V�Z�U Q@xYQ0T2Q0U%i�f?Xzi�S�Z2dCXz� Q0U¥�CZ�xYjFQ x XYU�Z�Vqc7a�i�Q0]¥V�Q � j4Q0U4o0Q � Xz{9i�S4Q@aqQhXYV
V�j4oAS}Z�U�Q@xYQ0T�Q0U�iA�A~
// PRE: [first , last) is a valid range , and the elements *p,

// p in [first , last) are in ascending order

// POST: return value is a pointer p in [first , last) such

// that *p = x, or the pointer last , if so such pointer

// exists

int* binary_search (int* first , int* last , int x)

{

int n = last - first;

if (n == 0) return last; // empty range

if (n == 1)

if (*first == x)

return first;

else

return last;

// n >= 2

int* middle = first + n/2;

if (*middle > x) {

// x can’t be in [middle , last)

int* p = binary_search (first , middle , x);

if (p == middle)

return last; // x not found

else

return p;

} else

// *middle <= x; we may skip [first , middle)

return binary_search (middle , last , x);

}

� S�Z�i9XYV,i�S4Q�T[Z��JXYT-j4TuUJj4Thr�Q@a T(n) c7{)o0cCT���Z�aqXYV�cCU4V9r�Q@i�fEQ0Q0UIV�Q � jFQ0U4o0Q�Q@xYQ0T�Q0U�i�V?Z�U4] x i�SFZ!i,i�S4XYV
{ j4U4o@i�XYcCU���Q@aq{|c7aqT�V^Xz{�i�SFQ?U%jFT6r�Q@aHc7{�V�Q � j4Q0U4o0Q�Q@xYQ0T2Q0U%i�VHXYV n �R�a � i�c���U4]2Z�U2j/�F��Q@a�r�cCj4UF]�cCU T(n)

i�SFZ!i?XYV<Z!VRd c%cJ]}Z�V���cCV�V�Xzr4xYQ7~ ��� cCj}T�Z � j4V�Q�i�S4Q�V�iqZ!i�Q0T2Q0U%i�c7{�Q��/Q@aqo@XYV�Q����nc7{bi�S4Q�xYQ0o@i�j/aqQ6U4c7i�Q0V0~ �
Challenge
� cCjIo�Z�U[Vqc7xz� Q:i�S4Q:oqSFZ!xzxYQ0U/d Q�Q��/Q@aqo@XYV�Q����6{|aqcCT¡i�S4Q�xYQ0o@i�j/aqQ�U4c7i�Q0V0~/w�i9f?Xzxzx�r�Q:Z@fEZ!aq]FQ0]�Z�T[Z���XYj4T-j4T
c7{	�h��c7XYU�i�V0\�Z�U4]ei�SJj4V?aAQ@�4x Z�o0Q0VRi�f9c�c7{^i�SFQ�U4c7aqT[Z�x�Q���Q@aqo@XYVqQ0V0~

Abgabe: ��XYV�
/~���Q0��Q0T6r�Q@a ������%\ ��J~��� � S/a�~


