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Konig’s l emma

B A TREE IS FINITE (HAS FINITELY MANY
EDGES)

IF AND ONLY IF
@ ALL NODES HAVE FINITE DEGREE
AND

B ALL BRANCHES (SIMPLE PATHS) HAVE
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Smullgan’s Billiards




Pt S,

(Bag) O

it Ll T PR N N

Cl'l ﬂg

rd

Iset

/

Mult

T R R R R S e B L ke T e bl oy i il

—

> @




- Multise (Bag} Orclering

g e e e e g ey B e iy, i g T | Wy

Well-foundéd ;_
by
Kdnig's Lemma
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HARDER A(m,n)

e e="11
s[t] :=m
loop
c :=¢ +1
m := s[t]
1 S R
ifm=0
then BAG OF PAIRS
n :=n + 1
elseif =0
then cs[l]aoo) I<T
t := ¢t + 1
s[t] :=m -1 CS[T]aN)
n.Eis =l
else
1M B Ty B o PA
s[t-1] :=m - 1
s[t] = m
Neges=1in 1= =1
until £t = 0



L=l e S

B o, e e S it g 8

. Fo = Fio

Nested Matrgoshka Dolls
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Nested Ordcring

e e

. L
- : [ ; : :
W A ¥ H -
" r Th = - 1 r - . .-. i
' - ¥ C L in k. P
it i e i ey P I I I S O e L e e i T & A

AN

s L # d ] ¥ ok
R e ks e S g i et el Mgl 5, o

=E




a
o

s T

e -

HNF ==

" -
Y] ..m-.
b "
. L
il |

5 i e
L

i o

i i
LR

5 }

gt g

[
=
i

o ¥

; 3

o el ]
A
4, ; ™ m
i

5, Lo
PR
B o

K N Rk

Nested Order
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Each time Hercules bashed one of Hgdra‘s heads, l*
lolaus held a torch to the headless neck. |

After destro ing eight mortal hcads, Hercules
choppecl off the ninth, immortal head, which he |
buried at the side of the road from Lerna to Elaeus,

and covered with a hcavg rock.
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Hercules Delceats chlra

. Cannot be Provecl in Peano Arithmetic
| Paris & Kirbg]

: Requires induction up to e,

° Natural numbers do not suFﬁce

® SOPhisticatecl variants rec]uire more

Powc—:mcul 595tem5 ['F"rieclman]
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