
2028- 01-23 SMULSCHILEIMER M444 ECTURE

⑪REISKO
. FIX ORDER ON SUST AND EXTEND

TO GET <
se SHORTLEX ORDER ON (SUS-* SUPPOSE

geG .
WE DEFINE

MIN Sue (Sust)
*
/n =<93

TO BE THERTLEYEPRESENTATIVE of g
THAT IS

,
FIRST DAY ATTENTION TO LENGTH AND THEN USE LEX

ORDERING TO "BREAK TIES".

EXERCISE : ANY SUBWORD Of A SHORTLEY REP IS ITSELF A

SHORT LEX REPRESENTATIVE .

CORARY : THE EDGE PATHS IN P14,S) WITH LABEL A

SHORTIEX REP FORM A SPANNING TREE- Il

EXAMPLE FOR WITH aca" <b< b
+

-

-·EMDNOT 24 of THEM ! )

EXERCISE: DRAW THE SDANNING TREE
-

For K= (a,blaba"=b") =BS(1 ,
-1)

WITH a ca - <b <b

②LUMEGROWTH : FIX (9 .5) WITH ISIO.
SET TEPIGS) ·

DEFINE : B(gR) = [he P/ds(g ,h) =R3 ,

THE BAL of
-

RADIUS R ABOUT & IN PLG ,
S).

NOTE :

g
. B(1c ,R) =B (g ,R) .

So :



NE : - =Vas :->I BY WIR) =CARD(B
,
(

,R)) .

THIS ISTHEGROWTH Of G (WITH RESPECT TOS)
.

EXERCISES : SET U=VaiS .
-

& For mineI WEHAVE Vimtn)=VIm)·Un) ·

THINT : USE SHORT LEX REPS
.
I

②ROLARY: ((m) = (21Sl+1)m

[SO EXP-GROWTH IS MAXIMUM POSSIBLEI

( G FINITE IFF U BOUNDED
.

#) G FINITE IFF U(nT=(Int) FOR SomE nEIN .

-EXAMPLES=2
,

s = 313 ,
win)= H+2n.

(2) For G=** S= [11,% , (91)) , U(n)= 1+ 2n+In?

DEFINE D(d
,n)=Uz (n) [USUAL GEN SET I

alm 0 1234 S
EXERCISE FILL IN THE
-

MISSING SQUARES.
O ↑ 114 I I

(SEE OEIS: 10082887
P 13579 11

N :GIVE A "CLOSED
24 513 25 4161 FORM"FORD(d

,n) .

3 P 7 25 63 A A I I PROVE: O D(d
,n)= D(n,b)

419 & It I
②D (d,n) =D(d- 1

, n)+D(d-1
,n

=1)+D(d,
n-1)

EXERCISE : FIX &
.

PROVE THERE IS A CONSTANT C= C(d) SO THAT
-

t .d < P(d,n) - C. n%
·

③IS THEBIGGEST : FIX S AND DEFINE Va=Uns , UFIs)=VEs

EMMA : FOR ALL n UpIn) < UFisIn) . ALSO Us=UFIFF GEFLS)

PROF: RECALL [ : FIS) -> 6 INDUCES A COVERING of NGS)



BY PIFIS) ,3) .

SO I SENDS Brill
,
(Es ,

n) ONTO Bas(Igin) ·

so UgEUE .

Now
,

IF Un =WFIs) THEN M1G
,
3) IS A TREE .

SO G HAS NO RELATORS I

WE CAN SLIGHTLY IMPROVE THE ESTIMATEON UFLS) ·

LEMMA:Fis)
(n)= 1 + 215)((2151-1)"- 1/21sl-2) - (215) - 1h

PROOF : TAKE K= 2151-1
,
so

8

V(n) = 1 + zis1 + 29sl.k + 215/k+ ... + 215/k"-1
= + + 215)(1+k+ 22+ ... - + kh)

= 1 +2151 · (k - 1)/(r - 1) It


