
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Wednesday , 912
More induction:

Example 1 : Fibonacci numbers·
The Fibonaci numbers Fifzify ... are

defined by
F1 , fa-1, and (initial values)

Ent = Fu+ + In for n3]
.

(recurrence relation)

So the first fewIn's are
1
,

1
,
2
,
3
,
S
.
8
.
13
,
21
,
36
,
SS
.
89
,
16 %
,
233… . ]

Show that
,
Hut IN

,

F + Fz + fz +oo + Fn = Fn+2- 1 .

Solution .

Let Alu) be the statement in question .

Is All) true ?
F
,
?
f
3{
: 2に\ 、 /

S All) is true ·

Now assume
*(K7) : F

,
+ Ea t ... + Fi = Fistz-9 .

Then

- + F2 +... + Fxt)
s ( fit Fatoa . " frl t fkt. & "break off

"

left side of 1:1(k))
= Fnn+z

=1 + Fk+y I by the induction hypothesis)
= Fn+2

+ F(m = 1 Irearrangel
= F(+ 3 = 4, I by the recurrence relation)

so Alk + 1) follows .

So by induction , A(n) is true HnEIN.
ATWMR



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

②

Example 2 : divisibility :
Show that

,
He 10 = 20

,
1
,
2
,
3
....

3
,
7 divides

は S。

Solution. Let Aln) be the statement in

question , which says
12"-5" = a multiple of 7.

Is Al0) true300
a multiple of 7

1 - 1: 0 = 7.8,
so Ald) is true ,

Now assume

A(k) : 12g"- Im for some meL .
Then

IK+ )

, 2k+
1
- 5

- 12 . 12"-5.S
K

k
I rewrite so exponents are ks)

← 1は 。 は。

。 12 - 12k
。 (12~7)
S 120Sk 75

k Strick toget a 7 somewhere)
& distributive lawl

-> 12 · (12
?
-(k) + 7oSk Iregroup

= 120Tm + ToSk
ェ 7 ( 12mg5 k )」 lindustror,,hypothess

e

so,+In t is also a multiple of 7.
So Alkl = A(k+ 11 ·

So by Induction , Alnl holds # nEIN.
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3) Variants on induction :

(a) "Induction by strides :"Instead of
a single base case, there are M of them
/ for some fixed MEM . Then the induction

step is to show Alk) => A(k +M) .

Example : to show that vinteger n2 ,8exery
forcan be written as Sa +5 ab integers

2≥ σ :

(i) first show it's true for n =8, n = 9,
and n = 10

.

(ii) then show that
,
if it's true for

k 8
,
then it's true for K + 3 .

(b Strong induction : instead of assuming A(k),
you assume A (1), A(2) , Al3 ... Alk) ·

Example : to show that every integer
:n2 is a product of lone or more primes

(i) first show it's true for n=2 .

(i) Then show that , if it's true for the

integers 2. 3,..., k, then it's true
for k+ 1.


