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Problem.
1
(a) Base step. Let n = 1. Since Z f2=f?=1and fif, = 1, then the assertion is true.
Induction step. Assume that Z f? = fu fas1 for some n > 1. Then, using the induction

i=1
hypothesis and the fact that f,ys2 = fn41 + fn, Wwe obtain that

n+1 n
DFE=d SR fri = fa farr + frir = fari(fa + Far1) = fat1 - fage
i=1 =1

(b) Base step. Let n = 1. Since fofy — ff =0—1= —1 and (—1)' = —1, then the assertion
is true.
Induction step. Assume that f, 11 f,—1—f2 = (—=1)" for some n > 1. Using the recursive
definition f, 12 = fo+1 + fn, fnt1 = fn + fn—1 and applying the induction hypothesis, we
obtain

fn+2fn - f’I2L+1 = (fn-H + fn)fn - fn+1(fn + fn—l)
= frt1fo+ I3 = fasifo = fasifaa
= —(fos1fu1— f7)
= (=D - (="
= (-1,

(c) Base step. Let n = 1. Observing that { ;2 ;1 } = [ 1 (1) ] and recalling the definition
1 Jo

of A, we easily check the equality.

Induction step. Assume that A™ = [ f}“ ff” } Then, using the recursive definition
n n—1

frnv2 = fo+1 + [y far1 = fn + fn—1 and applying the induction hypothesis, we obtain

ndl _ ang _ | Jor1 S L 1| | famrtSfa a1 | _ | far2 fanr
4 _AA_[fn fn—lHl 0}_[fn+fn_1 fn} [fn+1 fn]'



Solution to mock midterm. The numbers indicate the position of the correct answer to each
of the questions.

1. (a)3—(b) 2 (c) 2
2. (a)4—(b) 2 (c) 3
3. ()3-()2-(c)3
4. (a)2-(b)4—(c) 4
5.(a)2-(b) 2 (c) 1
6. (a)2—(b)3—(c) 3



