HALF A PROOF OF PROBLEM # 15 ON PAGE 7

FROM CLASS JANUARY 26, 2004

To solve this problem I needed two Lemmas.

This is the problem # 10 on page 6. You should be able to solve it without referring to problem #
15.

Lemma 1.

n

F2+1 = Fnpo 5 + (_1)n+1

The following is either another exercise or the definition of L,,. I don’t have the text at the moment
to look it up.

Lemma 2.
Ln =Fp_1+ Fn+1
Theorem 1. For alln > 1,

Fop = Ly Fy,
F2n+1 = Fn+1Ln + (_1)71
Proof. We will prove these two statements by induction simultaneously. They are true for n = 1

since Fb =1 = F1Ly and F3 =2 = F5L; + 1. Now assume that for a fixed n we have Fy, = L, F},
and Fopy1 = Frup1Ly + (—1)”.

Now for all k we have Fy, = Fj_1 + Fji_o by definition. Therefore,

Fopio = Fopy1 + Fop definition of Fby,49
=FoLl,+ ()" + L,F, inductive assumtion
= (Fpy1+ Fo1)(Eppr + Fy) + (1) Lemma 2
=F2 + Fo1 By + Fo1 By + FpFmg + (1)
= FpoFn + (-1)"" ' + Fy Fy + Fy 1 Fry1 + FyFyq + (—1)" Lemma 1
=FpioF) + (Fn+ Fo)Fy 4+ FooiFrpr + FrFa definition of F41
= Fppo b + FnFy + Foqi Fno + FoF o1 + FrF
=FppoFn + B+ FroFn 1+ FoFh definition of Fj, ;2

= (Fn+2 + Fn)(Fn +Fn—1)
= Lpi1Fpin Lemma 2
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Similarly we have
Foni3 = Fonto + Fonta definition of Fo, 4o
=Ly By + Foa Ly + (—1)" inductive assumption and previous result

= ... fill in the missing proof here

= n+2Ln+1 + (_1)n+1



