
Demonstration exerises for week 21 (11.5.1 in Biggs) Calulate �(n) and �(n) for eah n in the range 95 �n � 100.(Obs! The M�obius funtion �(n) has not yet been disussed in lass sowill �rst be de�ned by the instrutor).2 (11.5.4 in Biggs) Show that if 1 � x � n thenGCD(x; n) = GCD(n� x; n):Hene prove that the sum over all integers x suh that 1 � x � n andGCD(x; n) = 1 equals 12n�(n).3 (11.4.1 in Biggs) Find the number of ways of arranging the lettersA,E,M,O,U,Y in a sequene in suh a way that neither of the words ME norYOU our.4 (8.1.8 in Grimaldi) Determine the number of integer solutions tox1 + x2 + x3 + x4 = 19suh that �5 � xi � 10 for i = 1; 2; 3; 4.5 (8.2.7 in Grimaldi) If 13 ards are dealt from a standard dek of 52,what is the probability that these 13 ards inlude (a) at least one ard fromeah suit (b) exatly one void (for example, no lubs) () exatly two voids ?6 (see 19.1.3 in Biggs) Give a ombinatorial argument for whydn = (n� 1)(dn�1 + dn�2)for all n � 3. Hene dedue thatdn = ndn�1 + (�1)nfor all n � 2.7 (10.1.2() in Grimaldi) Find the unique solution of the reurrenerelation 3an+1 � 4an = 0 8 n � 0; a1 = 5:1



8 (10.2.1(e) in Grimaldi) Solve the reursion relationan + 2an�1 + 2an�2 = 0 8 n � 2; a0 = 1; a1 = 3:Express the �nal answer without any omplex numbers.9 (19.2.3 in Biggs and 10.2.11 in Grimaldi) Let qn denote the num-ber of binary words of length n whih ontain no two onseutive zeroes.Explain whyq1 = 2; q2 = 3; qn = qn�1 + qn�2 8 n � 3:Now let rn denote the number of binary words of length n without onse-utive zeroes and suh that, in addition, the �rst and last bits are not bothzeroes. Find and solve a reurrene relation for rn.
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