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Back to inductions

Worsheet?



(n-1)->P(n)P

Induction is not just for
numbers !

Creed some basic axisnent)
Prove:

If S is a finite set with K-

elemente, then PCS) has size 2
um

&set or all
subsets of
S
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P(s) =30 ,
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Cant Induction or k
=size of set

E PI
IP(P)) = 1

20 =1

side 1 : (Sl =1 : [053 =PS)
27 =2

EH : For #= kohave/Pit.
-

IS : Consider (S)=K+ 1
.

-

-

Take any XES. Must
be somethings

since past base' case)



Let T= S - Ex]
-

=> IT = k so by #H,
K

IP(T)) = 2 .

-
about P(S) :

convence you element in
① TeS

,
so every

in P(S).also
ECt) is IP(S)1 = 2

② Anything in PCT) can't have X

↳ EV for VEPC)

is also in PCS)
(5x30V for VeP(H) = (PC)/
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Another

Supposen friends have a water balloon

fight. Each moves to some
location

-

Call distinct) ,
and then thows the

- nearest person .

ter Iballoon a -assume
unique

T closest
Claim :

# n is
odd
,
then at least 1 person

↳
stays dry.
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- some pair arecontic : n =3 closest
Fr n=1 O Ghow at

each other)

person 3 iS dry
D L

PH : True for nodd E n peg
- S- water fight, 1 alway

is ery-

: Consider N+2
odd

IS - " S

n+2 people' : and remove

Find closest par
x+y them
=smaller fight has 4

,

So some is dry.

by It⑭heal consider addingx*

Bruce is still dry.



is Brucedry ?Why
Before (wont X

+ Y) no

L he was
one thoug
closest

.

After adding X -y
:
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to every
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Gossip Problem:
· n total people, each know a secret

· Every time 2 people
call each other,

they share every
secret they know

How many phone
calls are needed for

everyone
to know alln

secrets ?

small ones :

Try some



Claim : If n=4, then 2n-4 sufice.

prof : induction on n =# of people
[

base case : 4 people :

-

Edhyp : for
n-1 people, can solve with

2(n - 1) -4 Calls

Endstep :



Next time : Recursion - reursive
↓fis ↑Fi

Exampl : Fu =FurstFn-z or Furz =Fuel -
-
-20

*n22

trees can be defined
Perfect bmary 19-
-- · AN
recursive ly ! XXM

↳ Verter, herght
= O

Basis: Sing E- ⑨

Recursive rule
: given any

perfect binary
-E - I height k=O,

build one
freel o - Hk

Leg
of height K

:

41]k+Take
=

heat inT- S

add
every
2 children to that
- leof .-



weight ② X
3

⑧ - MX
1 XXMX

X ge

Not : % not perfect
1
O

Base case : 1
leaf

↳ each time,
# of leaves

Fact doubles .
ob ⑪
#leaves2 leaves



Theorem :

tree has

Every perfect binary
whi Somepositive2k-1 vertices, #EX

:site- It -- M

where his heis ht --
Induction On helg &

case : height O &

-Base - --
I verter . 1-21+h+ 1
-

IH : Assume
true for height h-

-

Consider treetof height
hit:
-

Esi Built from some

# 3 ur] T of height h
A ↑ x
-- ↳ how many

leaves

did ithove?



usefact : TC
-

-n+!) Thought>22↳Beave
- T11-- -
P size

~- nit
z

202
for some

It l= 2- 1

151 = IT' +2eaves inT)
=(2

+
-1) + 2 02

= 24 - + 2mh



Every perfect
bin free of

height h has

20 + 2 + ... + 2 vertices
-

i = 2+
-

T=0
100 000

11 11 = 1 : 24 + 1 . 2 + 1.
it i To

+ 1-2 + 1 . 20-


