MATH1061 Semester 2, 2002 Solutions Ass. 5
Exercise Set 4.2

Q7 Let P(n) be the statement that 1 +5+9+...4 (4n —3) = n(2n — 1). That is, let
P(n) be the statement

n

Z (4i —3) =n(2n —1).

=1

1
Then when n =1 we have » (4i—3) =1 and 1(2x1—1) = 1. Hence P(1) is true.
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k
Assume P(k) is true. That is, assume Y (4i — 3) = k(2k — 1).

=1

k+1
Prove P(k + 1) is true. That is, prove Y (4i—3) = (k+1)(2(k+1) — 1).

=1

k+1 k
LHS=) (4i-3) = Y (4i—-3)+4(k+1)-3
i=1 i=1

= k(2k—-1)+4(k+1)-3
= k(2k—-1)+4(k+1)—3
= 2k —k+4k+4-3
= 2k*+3k+1.

RHS. =k+1)2Fk+1)—-1) = (k+1)(2k+2-1)
= (k+1)(2k+1)
= 2k +3k+1

Hence L.H.S. = R.H.S. and P(k+1) is true. Thus by the Principle of Mathematical
Induction P(n) is true for all n > 1.

n+1 )
Q13 Let P(n) be the statement Y 7.2° = n.2""2 +2 n > 0.
i=1

041
Then when n =10, > .2° =1.2! =2 and 0.2°72 + 2 = 2. So P(0) is true.
i=1
K+l
Assume P(k) is true. That is, assume > 7.2¢ = g.2k%2 4+ 2.
i=1



k141 k42
Prove P(k + 1) is true. That is, prove Y, 28 = 3 2! = (k + 1)20+)+2 4 2,
i=1 i=1

k+2 k+1
ZJLS:E:mi: E:Q’ (k + 2)2k+2

k2k+2 +24 (k + 2)2k+2
= 2"k +k+2)+2
= 2"2(2k +2) + 2
= 22 9(k+1)42
2F3(k 4+ 1)+2= R.H.S.

Hence by the Principle of Mathematical Induction P(n) is true, Vn > 0.
Exercise Set 4.3

Q18 Let P(n) be the statement that y/n < n > 2. That is,
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Whenn—Z,i;ﬁ— +==14+-F5= > ﬁ—ﬁ—ﬁ—\/ﬁ.Hence

P(2) is true.
k

Assume P(k) is true. That is, assume » % > Vk.
i=1

k+1
Prove P(k + 1) is true. That is, prove Z;I % > vk + 1.

k+1

bAS = Z\/=Z v

> ¢E+V%IT
VEvVE+1+1
k+
VE+1
k+

k+1 —
vk +1

Hence by the Principle of Mathematical Induction P(n) is true, Vn > 2.
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