Edexcel AS Further Maths Sequences and serieo

Section 2: Proof by induction

Solutions to Exercise level 1

1, () u,=3-2"*=3-1=2
So the result is true for n = 1,

(i) w,.,, =2, —3

=2(z-2")-=

(i) u,,, =2x3-2x2°*-=
=6-2°-z
=3-2"
(iv)so ifthe result is true for n = k, then it istrue for n = k£ + 1.

Since it is true for n = 1, thew it is true for all positive integers greater
thaw or equal to 1 by induction.

2 0 2 0 2 0
2, ) whenn =1, A = = = ,
2°—-2 1 4-2 1 2 1

So the result is true forn = 1,

k
2 O
(i) Assume that A® =|
T2 1

2x2" 0
2x2¥ —ox2+2 1

2x 2% o]

2x2¥t —ax2+2 1

2/€+1 0
R 1]
— :2/e+1 OJ

22— 1

(iv)So if the result is true for n = k, then it (s true for n = k£ + 1.
Stnee it is true for n = 1, thew it is true for all positive integers greater
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thawn or equal to 1 bg induction.

ODwhewn=1, LHS. =1
RHS =2x1(3-1)=2Xx1x2=1
So the result is true for v = 1.

(D) The (R+L)thterma ==(+1)—2

(Lih) Assume sum of R terms =< k(3k —1)
Sum of (R+1) terms =L k(zk—1)+3(k+1)—2
(iv) tk(zk-1)+3(k+1)—-2=2k"-1k+3k+3-2
=2k +Zk+1
=i(zk*+5k+2)
=1(k+1)(3k+2)
=L(k+1)(3(k+1)-1)

(V) So if the result is true for n = k, then it is true for n =k + 1.
Sinee it is true for n = 1, thew it is true for all positive integers greater
thaw or equal to 1 by induction.

Owhenwn=1, LHS, =2—3=-—1
RHS =1(1—-2)=1x—1=—1
So the result is true for n = 1.

(i) (ktL)thterm =2(k+1)—=

k
(1il) Asswme Y (2F—3)=k(k-2)
R+t -

d(2r-3)=k(k-2)+2qk+1)-3

(Vk(k-—2)+2k+1)-3=k"-2k+2k+2-3

=p? -1
=(k+1)(k—-1)=(k+1)((R+1)—-2)

(V) So if the result is true for n = k then ttis true for n = k£ + 1,
Sinee it is true for n = 1, then it Is true for all positive integers greater
thaw or equal to 1 by tnduction.
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