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InformationSolutions in english or german are �ne.
2.1. Aufgabe (8)A �nite impulse response (FIR) �lter of order p reeives a data stream x0; x1; : : : and outputsthe data stream y0; y1; : : : with yt = p�1Xk=0 ak � xt�kfor t � p� 1. Hene FIR produes the output streamyp = a0 � xp�1 + a1 � xp�2 + � � �+ ap�1 � x0yp+1 = a0 � xp + a1 � xp�1 + � � �+ ap�1 � x1yp+2 = a0 � xp+1 + a1 � xp + � � �+ ap�1 � x2...Show how to onstrut a FIR �lter with the help of a linear array with p proessors so thatxt is input at step t and yt is output at step at most t+ 2p.
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2.2. Aufgabe (8)Based on the idea of Shear-Sort we de�ne a reursive algorithm for sorting n keys on the two-dimensional mesh Mpn: we reursively sort the four quadrants of Mpn in snakelike order.Then we sort the rows in snakelike order followed by sorting the olumns. Finally we sort the\snake" with 2 � pn steps of odd-even transposition sort.
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Let n be a power of two. Show that the reursive algorithm sorts n keys in O(pn) omputesteps on the two-dimensional pn�pn mesh and verify that the algorithm sorts orretly.Hint: 0-1-Priniple.
2.3. Aufgabe (8)(a) The n-ell ring results from the n-ell linear array by identifying the �rst and the lastell.
Show that an n-ell linear array an simulate an n-ell ring with a slowdown of at most 2.(You may assume that n is even.) Hint: Assign ells of the ring in a lever way to ells of thearray.(b) The n � n torus results from the n � n two-dimensional mesh after identifying the �rstand last olumn as well as the �rst and last row.
Show that an n � n torus and an n � n mesh have equivalent omputational power up toonstant fators. In partiular, show that an n� n mesh an simulate an n� n torus with aslowdown of at most two.

2


