Chapter 5 Solution

1. When n=1,

1
LH.S.=> (2r+1)°

r=1

LHS.=9
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R.H.S. =
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Thus, the statement is true when n=1. R1

Assume that the statement is true when n=Kk. M1
k 2

Z(Zr 11 = k(4k®+12k +11)

r=1 3

When n=k +1,

k+1 k
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ki(Zr 11y = 4K® +24K* + 4Tk + 27
= 3

ki(Zr 11y = (k +1)(4k* + 20k +27)
=1 3
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Thus, the statement is true when n=Kk+1.

Therefore, the statement is true for all ne Z". R1
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When n=1,
L.H.S.=1x1!

LHS.=1

RH.S.=@1+1)!-1

RH.S.=1

Thus, the statement is true when n=1.

Assume that the statement is true when n=Kk.

Ix1+2x 21+, .+ kxk!=(k+1)!-1

When n=k +1,

IxU4+2x 21+ ...+ kxk!+(k+D)x (k+1)!
=(k+D)!'-1+(k+D)x(k+1)!
=(k+D'A+(k+1)-1

=(k+D!(k+2)-1

=(k+2)!-1

Thus, the statement is true when n=k +1.
Therefore, the statement is true forall neZ".
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When n=1,

s [}

LHS.=1
RHs. - 1*D

RHS.=1

Thus, the statement is true when n=1.

Assume that the statement is true when n=Kk.

@+@++@= s

When n=k +1,

()
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+(k+1)
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Thus, the statement is true when n=k +1.

Therefore, the statement is true for all ne Z*.
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When n=1,

LHS.=1°

LHS.=1

R.H.S.=1

RH.S.=1

Thus, the statement is true when n=1.

Assume that the statement is true when n=Kk.

P+22+.. +k¥<k?

When n=k +1,

P+2+.. .4k +(k+1)°

<k*+(k+1)°

=k* +k®+3k*+3k +1

<k*+4k®+6k? + 4k +1

=(k+1)*

Thus, the statement is true when n=k +1.
Therefore, the statement is true forall neZ".
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1.

When n=1,

9" +11=92

9" +11=4(23)

Thus, the statement is true when n=1.
Assume that the statement is true when n=Kk.

91 +11=4M , where M €Z.
When n=k +1,

ok 411 =9(9") +11

ok 1 11=9(4M —11)+11

9trD* 111=36M —88

o+t 4 11=4(9M —22), where M —22 € Z.
Thus, the statement is true when n=k +1.
Therefore, the statement is true for all neZ".

When n=1,

9'-4'=5

9' — 4" =5(1)

Thus, the statement is true when n=1.
Assume that the statement is true when n=Kk.
9 —4*=5M, where M €Z.

When n=k +1,

gkl _gk+t _ g(gk) gkt

gk _gk+t _ 9(5M +4k) 4k

oK+ 4% —A5M +9(4%) —4(4%)

9" 41 =5(9M +4*), where OM +4* € Z.
Thus, the statement is true when n=k +1.
Therefore, the statement is true for all neZ".
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When n=1,

r-41)=-3

1*-4(1) =3(-1)

Thus, the statement is true when n=1.
Assume that the statement is true when n=Kk.

k®—4k =3M , where M €7Z.
When n=k +1,

(K+1)° -4k +1) =k®+3k* +3k +1-4k —4

(k+1)° —4(k +1) = (3M +4k) +3k* +3k +1—4k — 4
(k+1)®—4(k +1) =3M +3k*+3k -3

(k+1)° —4(k +1) =3(M +k*+k —1), where
M+k*+k-1eZ.

Thus, the statement is true when n=k +1.
Therefore, the statement is true forall neZ".

When n=1,

16" +12(1) +8=36

16" +12(1) +8=9(4)

Thus, the statement is true when n=1.
Assume that the statement is true when n=Kk.

16X +12k +8=9M , where M € 7.
When n=k+1,

16" +12(k +1) +8 =16(16") +12k + 20

16" +12(k +1) +8 =16(9M —12k —8) +12k +20
16" +12(k +1) +8 =144M —180k —108

164" +12(k +1) +8 =9(16M —20k —12) , where

16M —20k -12 e Z.
Thus, the statement is true when n=k +1.

Therefore, the statement is true for all ne Z".
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