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stronginduotion-Base-a.eeProve PCF) true for Kfno

Inductive step : H Kzno .

A Pli) ⇒ PCK -11)
- ifk
-

Inductive Hypo .

In other words
,
assume the property is true

up to K , then prove it's also true for K-11 .
=

•
Note : It's typical that we won't need all
statements up to Pk to be true, but only some
of them .

The notation N Pli) means PG)nPfe- 1) rpcr-bi . . . .
ifk



txaup1el_ : For every n> 12 , n= 3N -17g Where xiyt IN

Baseca PAZ) : 12 = 3 (4) + 7- (o)

:

Inductive step : PAH , PAH , PAH, . . . , PCK) are True
-

Pfk-11) : K-11 = 32 -17J

K-11 = (1++1)-3+3 = If -13

= 3N
'

-17g
'

+ 3

= 3God-11) +7g
'

= 32+72

39¥. Proof works when K-2312 ⇒ KI 14 .

So no -_ 14 .



ExampIe2_ . Every nzl can be written as n=M >
2
"

where me is odd .

Base case :
-

1=1.20 ✓

Inductivetep : PA) , Plz) , PG) , . . . , PCK) are true

PCK-11) : K -11 = M-2
"

K -11 odd : K -11=4+1) 2°

Kt I even ⇒ K-11=24 where jfk
so Plig ) is true and ji-m.tl

therefore , K-11--2 [m.LY] = me . 21+1 = on .2i
.

Proof works as long as jfk⇒ k¥-£k⇒k+1f2k⇒ K> 1 .

So no =/ .



Exampled :

Consider a.=3

92=5

an = 3am , - Zan-z ,
n> 3

Let's find a few an 's :

93 = 392-29 , =
3.5-2-3 = 15-6--9

Ay = 3A} -292--3.9-2^5 = 27-10--17

95--394-293=3.17 -2^9=51 -18=33

:

Guess an =



Prove an __ 2^+1 for all nz 3

Base case
-

PG) : 91--21+1=3 ✓

:

Inductive step :
-

PCD
, PID, PCD , - - - - , PCK) are True

PCK-11) : Akt , = 2kt
'

+ 1

Ak -11 = 39<-29×-1 =3 . (24-1)-2 (2*1+1)
= 3.2k- 2.2

""

+ I

= 3.2k - 2k + I

= 2.2k + I

= 2kt '
+ 1

Proof works if K-121 ⇒ K>2 .
So no -2 .



Examp Fibonacci sequence
Fo = 0

F) = I

Fn = Fn
-i + Fn-2 ,

n> 2

Prove Fa= ¥10
"
- G-0J ] for nzo

where &= k¥- (0 is called the golden ration)

Note : Both ¢ and 1-01 are solutions to 1×-1-1×-2=1

Baseca Plo) : a- ¥ [00-(1-0)]=1*11-13--0 ✓

PG) : ⇐ tg [0-(1-0)]=1*(20/-1) =/ ✓



Inductive step : Plo), PCD, - . . - , PCH are true .

Ñk") : Fk+ , = ¥ [Iok
"
- (1-0)++1]

Fkti - FK + Fk- i = ¥ [0*-11-05] + ¥ [0*1+(1-0)
"

]

= ¥0k
"

1¥ -1¥. ] - ¥405
" [¥ +¥4

= ¥110k
"
- d-§

"

]

Proof works if K -130 ⇒ KZI . So no - 1
.



Consider a game with n blocks stacked in a tower

/ ' The goal is to split the stack
"

I¥- repeatedly untie me have n stacks

of height 1 .

Prove that for all nzl , we need exactly n -1 splits .

Basecase:- PG) : A stack of 1 block needs 1-1=0 splits ✓

Indndsvestep:- PH
, PH , PG) , - - . , PCK) are True .

PCR -11) : A stack of Kil blocks requires K splits .



Make a move : First split make two stacks of size
-

S and K -11 -s
'

observations : 1--31 ⇒ K-1122⇒ first split exists .

I £ 5 < K-11

K-11 - s < K -11

So PCs) and PCK -11 -s) are true .

Total number of splits = I + G-1) +( k-11-s - 1)
= It s - I + K + I - S - I

= K
.



• First split
* • t.EE Éi±É / * →

Ifs < K-11

If K-11 - s < Kt I



Variation : Assume that if you split n into sand n-s
-

you receive a score of

ncn-SJEkamp.la#E--i=I--iEi-Fm-iI-
☐ ☐ ☐ ☒ ☐

. . .
☐

3×2 2×1 1×1
1×1

6

E-



Prove that the score is always (1)

B-asecas.e.PH : ④ =o ✓

IÉHp: PCD
, PCD , - - . - , PCK) are true .

Pfk-11) : score is 4k¥)
For k-11

, the score is

¥É¥ + (E) +4%-9
=

SCK-il-sj-scsz-I-CK-1-szck-sjo.ae
= kl% = ( k;)


