Math378 Quiz 1

Fri. Jan 23, 2026

Name: S‘JUHM
Directions: Show all work.

1. [6 points] For n > 0, let
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Prove that for each non-negative integer n, we have that S,, = (2n + 1)n.
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2. [2 parts, 2 pomts each] Recall that the adjusted Fibonacci sequence is defined by Fy =
Fl—lanan— — 1—|—Fn o for n > 2.

(a) Let n be a positive integer and let ¢ be the maximum integer such that F, < n. Prove
that n — F; < Fj_;. (Hint: there is a short proof, without induction/no minimum
counter-example. If stuck, then try a proof by contradiction.)
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(b) Prove that each positive integer n is a sum of distinct, non-consecutive a,dJusted Fi-
bonacci numbers. For example, if n = 20, then we have 20 =13 +5+2 = FG + Ey + B,

Ylﬁ' 83 Jv\)uo‘hd/\ m w, BML& Sl—cp‘, ;lE Vr«]) g 1= i‘il ) ;..) So W I3 ’h@ S 4
dishucck, non-concecsiv Fhawcei mambes.
Iv\bu&vbt SLQP"/ g\/ﬂ)ay nz 2, Lle + e e Wl " Sul VLL“‘J’ ‘F{; £ N, .S,,;UL

n22-F, vk WEo£22 J £ 2 nis o Fbsasi
nwl;w Men Do Claim s Sm(’t{{w) L\J T S mﬁ 1}1’]’ 'ﬂw.Sua?,& teym n. Ofwanst ?(y;
0./1'-43 bY) o L "\'F/c en-1. LU(/ m= N - # ijLLM 41/] M,)Uﬂs/lr(

/ e ( L {"
,/L:)Pm,é meUw At m 65 « S S { dts‘\'vwf ELMCM an s wm

N

L,j PMJ( (@X} 01,0 lOIW\S ‘n 5 ol 07{ most F-t‘l' BJ c.))blv Fb 4, The  Sun 5/ we_
6\0414/1}/\ i o &~ Suw % )Lbé‘lf'm}/g’ Vlm'muéi\w, Ftbwf wow bess. 7]



