
Announcements

1) HW 4 - due today by 4:30

2) HW 5 up now ,
due Thursday

next week

3) Latex template under
' ' Files

"

On ( annas

4) Next section
: 6.3

reading quiz Thursday

.



Otherformsofinduction
( Section 4. 2)

Extended Principle of Mathematical

Induction

How to use : establish PCD is true .

Then assume PLK ) is true for all

I EK In , prove PGH ) is

true .



Secondpnincipleofinduction

How to use : show F MEIN ,

m ? I
,

such that Pcm ) is

true .

Then assume PG ) is

true for nzm
, prove pcntl )

is true .

I. e. start your induction at a

number that might be larger

than one because the statement

is false for all smaller values

of n .



Examipl : Show that F me IN

Such that 2
"

> sntl fnzm

n=l : 2 < 6 false

n=2 : 4 < 11 false

n=3 : 8<16 false

n=4 : 16<21 false

n=5 : 32>26 true !

Start at m=5 .

Now assume

2
"

> 5nA for some n 2 5
.



If 2
"

> 5n + 1
,

we want to

Show 2^+1 > 5Ln+Dt-5nt6 .

zntl = 2^2

) ( 5ntl ) . 2 ( by induction )

= l0nt2

We need to show

10^+2 ) 5C ntl ) + I

= 5h +6

Equivalent to

5h +2 > 6 ,
true for all nzl

.

This shows 2
" "

) 5nt6 A

n -

.



Recursion
( Section 4.3 )

For sequences ,
which are

functions f : IN → S

where S is some set .

We usually denote the

Value f(n ) by fn .

A recursive sequence is

a sequence
whose nth terms

depends on the value of

the previous terms .



Examined
: Let a

,=l
,

+

anti
=

ltyttan

Show : I) ant,
c- an t

NEIN
ii ) an

}
I knew9=1

, a.
= ,÷÷=¥

=D
7

1-
93=1+5++6-7

=
1-

' t¥=i¥=¥r



.

l ) ant ,
E9n true for n=l

.

( checked on previous page )

Show an ,
=

1-
E an

1 +
+

5th

if we assume

An E an . , .

← inductive step

Then Stan I 5 + an - I

5¥
,

25¥
,

I + stan 21 + 5¥
. ,

9 't '
=

,,s¥an<- ¥
= an ✓

Stant



ii ) anti t new .

Checked for n=l two pages ago

Assume an El .

← inductive

step

Show an+ ,
E I

.

But if an El ,

5tan< 1+5=6

+ zte
5tan

ltstansltf
anti = ,+¥a .tt# ¥4

.



Votes : 1) If you can prove the

Monotone Convergence

theorem for sequences

( Math 451 ) , you've

just shown that ( an )P=
,

has a limit !

2) as=i¥aIlts¥÷±I

¥ +

5H¥±)
The sequence ( an )F=

,
determines

a Continued fraction .



Notes : 1) The first case is called

the initial step .

2) Going from Pln ) to

Plntl ) is called the

inductive Step .

3) In 21
,
Pln ) is called the

inductive hypothesis


