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Question 2 SUMMER 2019

(a) Leta, bethe number of solutions, for any r, of z; + 2 + - - - + z,, = n such that each term z;
is either 1 or 2. In other words, it is the number of ways to write n as an ordered sum of 1's and
2's. For example,

ay = 1: Theonlysolutionis 1=1 (z;=17r=1).

az = 2: Thetwosolutionsare 1+1=2 (ry=z2=1r=2), and 2=2 (z; =2,
r=1).

ag = 3: Thethree solutionsare 1+1+4+1=3 (r1=z2=23=1,r=3), 14+2=3
(z1=LlLzp=2r=2), and 241=3 (r;=2z,=1r=2).

(i) Provethataq = 5.
(i) Prove that the sequence satisfies the recurrence relation

tn = ny + a_aforn > 2
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(b) Find the generating function of the sequence given by the recurrence relation

bp=bp_1+bpoforn>2 by=2, b =1
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