


∑i=1
n

• Quiz 2 is next Thursday
!



0.999... = 1

10x = 9.9999 . . . . ①
342=3.102+4.101+2.100

① 21=0.9999 . . . . .

0.342=3-10-11-4.10 -
'

tz.co
' '

- ¥ = ÷ t Toto too
.

to=/ →
0.9999 . . . -_÷t÷t÷ot . . . .

=fYtt i
- to

-
ra Y

a

9

gum
of = E Toi

an
infinite at in

geometric
"

= 977¥series at
ifflratiolcl-af.tt#.oftot.to.fo=9.fyD

t . .  - )







n = 0 n = 1

n = k k

n = k

n = k + 1

usually very simple

[ where most of the work will be
p ( k ) ⇒ pcktl )
P : proposition

recursion !
-



i = 1 + 2 + ... + n =∑i=1
n

2
n(n+1)

glum
of first n natural numbers

① Base case ③ 7aYItf÷¥fi=Ck4-

z
rel

i
.iq?..,/II-

start with FEI
DID FEI -

-
I

tktl

=

Es
,

i t Cktl )
LHs=RH9 ,

" belie holds

→
= k¥ + CKH ) by '

hndnycpho'The sis

② InductionHypoth = k)t2ktD
2

Assume i -

- tick!
=  

It

for some arbitrary KEIN
.

2





P (0)
P (k) k ∈ N

P (k) ⇒ P (k + 1), ∀k

∀P P (0) ∧ ∀k P (k) ⇒ P (k + 1) ⇒ ∀n ∈N P (n)

P (⋅)

P (0) ⇒ P (1) ⇒ P (2) ⇒ ...

0

( ( ) 0( ))

F ⇒ O always true

→ we need A prove
base case !

-

in last example : PCI )

T

Xk ) ⇒ PCKH )

g
showed that

stowed
the base to be true



[R(cos t+ i sin t)] = R (cosnt+ i sinnt)

n ∈N

n n

0

( reign = r

" eino i : i' =
- I

eiO-_ cos @ ti SMO
RkH=Rk. R

coscatb ) -

- Cosa costs

- sina sin b

Base Case
- sin ( atbl-s.ua costs

tn=0
cos a

Smb

RS

yahoo.int#cosottisinotIIans7:!YpI:::tnTn
, for nature .

= I =l( Ito )
assume

=/

Lies . RHS ,

CR( cost tisint )) ! RKGosktfis.net)

-

'

r base case holds .



Induction Hypothesis 13kt '
- Dk D

'

- i : i ? - I

Assume proposition holds for n=K
,

" e .

cos ( C KH ) t )
assume

= cos ( kttt )

CR( cost tis int )) ! Rkccosktfismkt) = cosktcost - sinktsint

sin ( Ck Htt )
= sin ( kttt )

= sinktcosttcosktsint
Induction Step

- I

[R( cost t isnt ) )
" "

= ( Rccosttisint ) ]
"

( R C cost t isnt ))
by ind . hypothesis

= Rt
"

( cos kttismkt )R( cost tis int )
= Rkttfcosktcosttifosktsinttsmkt cost ) t ihsihktsint )
=

rktifcoskteostsnktsinttilsinktcosttcoskts.int#/=RkH(cosCktDtti

sin C KH ) t )



1, 1, 2, 3, 5, 8, 13, 21, 34, ...

F = 1,F = 1

F = F + F

F = F − 1

1 2

n n−2 n−1

∑i=1
n

i n+2

tn
E IN

Induction Step
Base Case Induction -

- Hypothesis FEI Fi = !€ Fit Fat ,
n= I -

Assume¥gFi=Eby 2- H . =FtFk+,

EEF I
,

'II ,
where KEN -

-

- E. nth
,-1=2- I

-

=L 4FkiI
. base case

holds in induction holds
.



2n+ 1 n

induct on n

-

o

Base Case Induction Hypothesis Inductions
-

-

Assume statement holds Consider ZCKH ) H
n

-
- I

→ 247+1=3 airports for n - K
, i . e .

suet }

airports
. assume in 2kt I

y
sh - test side

airports ,

there
→ consider the 2

is an airport
airports closest to

all dish unique
me another

w/ no Mc .

~

no incoming planes
!

planes
→ they send planes to

each other

i. the base

case
holds : . induction holds !

→ consider remaining
-

2kt I arpts
→ by IH

, are is empty



8∣9 − 1 n ∈ Nn

9
"

- 1=8 c
,

CE 21 8/24

Base Case Induction step
- ↳ 819kt

'
- I

,
i.e .

9*1-1=81
,

n =/
be 21

9
'

- 1=8 ,
8/8

,

± .
base case holds !

gktl , I =
gk . 9 - I

Inductionthpotksis = ( Rtl ) . 9 - I

= 9.8C +9 - I

Assumegyqk , I
,

i.e .

= 8. get 8=8 ( 9ctl )

qk - la 8C CEN !
. induction holds !

, -

qk=8ctl



P (k)




