- w‘ s e . . . = "ww._
By the priﬂCIPIe of 1nduct10n, show that 347 +2 b2t ! ]

: Lof 7 including zero. b if N mvl
given expression P (n) : 3%7+2

21
' the + §én+1 be the multiple of 14
jion: If n =1, then we have P (1) : 3%1+2 4 g2-141_ o) _ 14 6
] =14 x L
forn =2, l“ﬁmhsaw
ol of 14. |
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Replacing k by k + 1 in P (k), we get ‘ 3
JUH1) +2 4 G2kt 1) +1 = 34k +6 4 52

_ 34k+2_34+52k+1-52
_q#+2 (11 +70) + 5% (11 + 14)
_ 12+ 5% +70.3%F 2 4 14. 5%+
L4 s+ 14{5‘34k+2+ 52+ 1y
=14{11¢+ 5.3%+2 4 5270

which is a multiple of 14. Hence, the result is true for n =k + 1.

Moreover, for » = 0, we have
P(0):3%0%24520+1=14.]
which is a multiple of 14. Hence, P (») also holds true for » = 0. »
ﬁ@mgm/@ If nth term of A.P. is a + (n — 1) d, then show by the principle of mathematical inductjy,

that the sum of # terms of A.P. is g{za + (n—-1)d}. That is, by the principle of mathematical induction,
prove that :

P():a+(@+d)+@+2d)+...+{a+@n-1)d} = ';1{2a+(n— 1)d}
(b) Prove by the principle of mathematical induction the result

n

l,ifr;&l

P(n): a+ar+ai'2-+j...+ar"_l=a-r
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. . . ni3.4" +2 . C .
Wmve by the principle of mathematical induction that P (n): 10" +3-477 %+ 5 is divisible by g

Solution  Basis of induction: For n = 1, we have
10" +3.41%245=207=9 %23
This is divisible by 9.
Induction step: Assuming that P (n) is true for n =
Replacing k by k + 1 in P (k), we get
101 4 3464142 4 5 = 10-105+3-4-45 77 +5
_ @+ 1) 106433+ D)4TEES
.10+ 106+3.3-45F 243457245
= 9.10%+9-45+2 + (105 + 3.45%2 +5)
~9.10k+9.4¥"2+9m (where 9m = 10"'+3,4k+2+5)
=9(10k+4"+2+m)=9t;fort= 10K+ 4%%2 4

k, so that 10 + 3-4¥*2 + 5 is divisible by 9.

which is divisible by 9.

This shows that if P () is true for n = k, then it is also true for n = k + 1. Hence, P (n) is true for
all positive integral values of ».

Example /{rove by the principle of mathematical induction

2 2
P(n): PBeB+P+ 4= (n4+1)
: L . _ . 3 . 12(1+1)?
Solution  Basis of induction: For n=1, the LHS of P (n) is 1° = 1 and RHS is also — = 1. Hence,

P (n) is true for n = 1.

Induction step: Assuming that P (n) is true for n = k. Then we get

2 2
P): 3+ +3 4. +p0= kD"

4
Adding the term (k + 1)’ to both sides of P (k), we get

i)

3193473 k2 (k +1)2
1+2+3+"'+k3+(k+1)3=%+(k+1)3

(k+1)2
=+T) (R +4 k+ 1))

' 2
k4 D2 (k+2)2  (k+1)? (kDI
This shows that if P (r) is true for n =k then it i N ]

P (n) is true for every positive integra] v
O N\ &/

k . tical inducti”
alue of + 1. Hence, by mathema
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