Edexcel AS Further Maths Sequences and serieo

Section 2: Proof by Induction

Solutions to Exercise level 3

1. 22)+3(2*)+4(23)+ -+ (n+1)(2") = i(r+1):z’

r=1

Toprove Y (r+1)2" =n(2"™)
r=1
Step1: Whenn =1 LHS. =2X2=4

R.H.S, =1x2° =4
soitistrue form =1,

R
Step2: Asswme Z(r +1)2" = k(2°™)
r=1
R+1

D (r+1)2" = k(257 +(k+2)2""

— /€(2k+1) + /6(2/€+1) +2x :2/€+1
— 2@(2k+1) +2 X2/e+1
— /e(:z/e+2)+2/€+2

— (/€ +1)2/e+2

Step3:  Soif the result is true for n = k, then itis true for n = k + 1.
Stnee it is true for n = 1, thew it is true for all positive integers
greater thaw or equal to 1 by tnduction.,

we have 2(2) +3(2%) +4(2%) +--+(n +1) (2*)
we want to find 1(2) +2(2%) +3(2%) +--- + 92(27)

1(2) +2(27) +3(2°) *+ +9g(2”F) S,
+ (2 H2?) =) 2% S,
2(2) +3(2%) +4(2°) 1 +99(27F) S,
Sa s a geometric series with first term 2, common ratio 2 and 98 terms,

9%
2(27° ~-1
S, = 227 1) 227 -1)
2-1
Sz Ls the previous sum, with n = 9g,
S, = 98(27)
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So S, =S, -5,
= 92(27?)-2(27° -1)
= 9g(27)-2% +2
= 97#(2?)+2

2 () FA.FFyp,=223,5,813,21,34,55

() Frrs =Frse T Fuss
= Frs + Faca * Frs
=2 + P
= 2Fia o) e
=3F, ., +2F,.,

=3 +F) T2
=5F,,, +3F,

n+i
(iil) To prove that 7, is a multiple of 5for n 21

Step 1t Form=1, F, =5
Soltistrueforn =1

Step 2 Assume 7, Ls a multiple of 5,
so Fyp, =5 p for some integer p
Consider nw = k+1
F5(/e+1) = Fs/e+5
Ustng result from (it):
Foris =5 F sk T 375
=5F o1
=5(Fopey +3p)
SO Fa(peny LS @ multiple of 5,

+3><5ID

Step =: So tf the result is true for n = k, then it is true for n = k+1.
Stnee it is true for n = 1, then it is true for all positive
integers greater thaw or equal to 1 by induction,
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