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Induction
,
concluded .

& Divisibility ·

Example 5 . Show that, Hans [x0 = 30, 1
,
2
, 3. ... 3,

124 . Sh is a multiple of 7o

Proof
Let Aln) be the above statement .

Is Ald) true ?

120. 50 = 1 - 1 =0
,

which is a multiple of 7. So Al0) is true ·

Now assume All Tm
for some me La

Then

12k+ 12(12 (4) + 120945k
+ 1

= 12(12k - (k) +(k(12- 5)
= 12.7m + G % 7
= 7/12m + 54),

so Alk + 1) follows .

So A(k) =Y Alk + 1) ·
So by induction, Aln) is true HusIN .

2) Other forms of induction .

/ Reference : Book of Proof
,
Ch
. 10 ./

Someyariations :

(a) Your starting point may not be n = 1 .



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

(b) Your base step might require
several cases .

(c) Your induction hypothesis andlor
induction step might be more complex.

Example 2 .
Define the Fibonacci numbers In by

F = 1
, +2= 1 , Fn+2 = Fn+ + Fn (n = 1

,
2
,0..).

So the first few In's are

1., 1 , 2, 3, 5,8, 13, 21, 54, 55, 0 ... I

Show that
,
HusIN

,

En=/ - (1 - g)"),
where G= (1+VS)

.

Hint :

g
a
= +(1+)= +(6+255) = ((4+2 +25)

= ( +z(l+ys) = 1 +G
,
(x)

= 1-2 1 -28+ + & = 2 -G
. (**)

Solution . Let All be thegiven statement .
Are All) and Al2) true ?

1- F, 16-(1-0)) = 15 (2-1) = F)1 ++- 1)=9
,



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

by (x)and(X * )
3

and

↳g(1-2* (201)= (1+5 - 1) =J
,

5 All and Al2) are true ·

1)low assume Alk) and Alk + 11.

Then

Fk+y
= F(x++k

- (ok (1 -"(1-"(
- is)" (g+ 1)-(1-4"(1-G+1)
= )k(0+ 1) - (1-g)"(2-q))

& (1)" (1 -3)
by(x)
and (xx) = y(qk

+2- (1-0)k+2)
,

so Alk+2) follows .

So Alk) and Alk + 1) => A(k+2).

So by induction, Alnd is true Ant IN.
↑

(technically , a form of strong induction . )


