
For every n ≥ 12 , n= 3×+72 Where × ,y c-N

Basecasei.mn0--12 . P(12) : 12=3×4+7×0 ✓

Induchuestepi Uk≥ no , PCK) ⇒ PCK-11)

PCK) : f- = 3×+72 ,
k ,ytÑ

PCR-11) : K-11=3 ✗
'
+ 7-y

'

, rig / c-N .

K -11 = [3×+771]+7--72.1 = 3 (x-2) + 7- ly -11)
I I I.

EN ? EN

*

Not necessarily



strong Induction
-

Base case : Prove PCK) is true for K ≤ no
-

Inductive step :
-

tf k ≥ no , A Pci) ⇒ Plk-11)

i≤÷.¥.
Assume the property is true ¥10K , then

prove the property is true at K-11 .

Notation : A Pti ) = PIK) n Plk-Dr Plk-2) r - - - -
mm i≤K

Typically only a few value in { k , k-1) K-2, _ . . } are used

for the inductive hypo .



E . For n≥ 12, n= 3×-1 7g where Kye N

Basecase.im P(12) : 12=3×4+7×0 ✓

PIP;) : 13=3×2+7×1

P(14) : 14 = 3×0+7×2

Ihmʰesʰep : PCR) , P( 13) , P( 14 ) , - - - , PIK) are true

Pfk -11) : ktl= 3×1 +7g
'wing;wt-nd.hypo.GL

3×-171 +3 = 36+1) -17g
EH ¥

The proof works when K-27,12 ⇒ K ≥ 14



E¥2 . Every n≥1 , n= m .
2
"
where m is odd

.

Basecase.im n=1
.

1- = 1- ✗ 2° ✓

Inductive step :
a-

PCD , PG) , - - - , PIK) are true

PCK-11) : K -11 = M . 2
"
(m odd)

- k -11 is odd : K-11 = (1-1+1) . 2°
-
k -11 is even : k+1= 2J where j ≤ K

Pcj ) is true by inductive hypo .

j= m
'

. 2
"

K -11 = 2J = m
'

.
2%2

= m
'

. 2
+ 1)

= m .
2
"

j= k-÷ ≤ K ⇒ K -11 ≤ 2k ⇒ K ≥ 1 .



Example}
-

Consider : Ai , Az , Az ) - - - -

a
,
=3

Az = 5

an = 3am - , _ Zan- z , h≥ 3

Let's find few of these terms :

93 = 3. ✗ Az - 2A, = 9

Ay = 3. ✗ A] - Zaz = 17

as = 3×94 -2A } = 33

:

Guess what an is ? An = 2^+1

Prove by induction .



Prove an = 2
"

+1 for all n≥ 1

Base case :

•

a
,
=
21
+ I = 3 ✓

Maz
= 22+1 = 5 ✓

Inductive step : Pll ) , PCH , - - = , PCE) are true
urn

Plk-11) : Akt , =3 Ak - Zak-1

=3 (2%1)-2 ( 2k
-'

+ e)
] ¥"y% .

= 3×2*+3 - 2×2
""

-2

= 3×2
K
-
2k + I

= 2×2
"
+ I

= 2kt
'

+1

This proof works when both ax and an, exist.
K- I ≥ I ⇒ K ≥2



a-

Fibonacci SequenceExample 4

5-0=0

5-I = I

Fn= Fn- i + Fn-2 n≥ 2

0
,
I
,
I
,
2
,
3
,
5
,
8
,
13
,
21
, 34 , 55 , - - -

Prove Fn= # [ ∅
"
- (1-0)

" ] for n≥◦

where 10≥ 1-15-1 ( Golden Ratio)

Basecasei.ms?--r-g- [ - C- 0 )° ] = ¥ [1-1]--0 ✓

Fi = ¥ [ &
'
- (1-0)

'

] = # (24-1)=1 ✓



I≈kLtp; Plot
,
PG) , PG) , - - - , PCK)

PCK-11) : Fk+ , = ¥ [
"
- (1-0)*+1]

Fk+ , = Fk + FK
- I

= ¥ / - (1-0)
"

] -1 ¥10k
- '

+⇔
"

]

= fg [ ∅
"
-10
"

] - ¥ [ 4-05+(1-0)
"

]

=¥
" / ¥ + ¥.] - ⇐ (1-0)

"

¥¥÷

Both & and (1-0) are solutions to 1×-1-1×-2=1
✗ + I = x2


