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Should gay sex be punishable by prison?

“Gay people should no more be put in prison for having consensual
sex than straight people should.”

— David L Hull, “The social responsibility of professional societies” .



Neutrality in academia

In 2022, “88 percent of professors at Canadian universities
identified themselves as either ‘somewhat’ or ‘very’ left-leaning
compared to only 12 percent who self-identify as right-leaning”.



Political and ideological neutrality

“I recommend that [NSERC, SSHRC and CIHR's] enabling
legislation be amended to enshrine a commitment to political and

ideological neutrality.

To ensure such neutrality, | also recommend that all references to
EDI be removed from agency guidelines and criteria. This includes
the elimination of many of SSHRC's EDI-focused grants.”

- Dave Snow



The Overton window
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For whom is neutrality an option?

YU CAN'T BE
NEUTRALON A
WOVING TRAN

=1
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Trees

A lree s o connected acfjc(ic af‘aPL\

A rooted tree has o o‘is-hncauisked
root vertex, P,

The L\eigh{ of rooted bree T is
Mo X (O(lS‘l(/oV) !V o veriex 01{7 T)



Bienaamé Trees* X ]'/O\W\L]t) Wtrees m[’ br‘o\nc%w\g Trocesses

Ou’spr:r\a disiributed osccoro‘.’r‘\s

+o a rondom vow-ia\ue X.

(45 ’
YRR : S :
5 gﬁr &
‘?f 3

This gives o rondem {ree T
How odloes LLQBL\} (—l—) lk'nowe?



Biena\jmé Trees*

Ofpspr:r\a ol.‘s%iloujfeol QC&PJ"E (‘O-"‘QIOM {ree
to o rondom variable X, How does keﬁl’\} (T) lael'\owe?
Te ic.\f\ojtovv\&

e EX S|



Biena\-)me’ Trees*

Offspr:rg o‘.‘s*rilowleol 0~<cor‘°‘i'5 This DiVQS o random Jcree. T
to o rondom voriable X, How oloes LLQBL‘\} (_T) loelﬂawe?

Tric,\/\ojtow\&
e EX S|
S Pt (T) =00 >0 (Clexssical)
CEX=N\<l, E(X)<e
G P 2h)~ e A" Kelmgerow (1938)



Bienaamé Trees*

Offspn:rg o‘is‘rilowleol 0~<cor‘°‘i'5 This Dive-S o random Jcree T
"’o a rondom vwia\l:le X. How oloQS keﬁl‘\} (_T) LQL\O\VQ?

Tr ic,\/\o‘tovv\&

e EX S|
S Pt (T) = 0Q) >0 (Clessical)

CEX=N<l, E(X)<eo
G lP(lr\f(ﬂ Al ) ~ c-)k Kclw\cjemv (1738)

_ X2)<o<z
.EX’ l) ,E(

[P(H.(T)ék) A l Kolvv\a\chm\/ (}Cigg)

\/om()oc T’\_ Kesten- )\)e:j -gPi4ZQP <1C166)




Distances in rondom 3mrohs

For o 3“0\91‘\ G’) the o{imm€+€f o{j G (S

cJtaM(G) = wox (oligl (nv) @ UV vertices oP G‘ N Jrl«e
some connect edl Qomponeml of G)



CDiS‘}ounCQS n Faadom 3rm'ohs

For o 3PO\PL\ G’) the o{imm€+€f o{j G (S

diom (G) = mox (dist V) : wv vertices of G in the

some connect ed (’ompov\eml o() G_)
Ero‘b’s—Réﬂ&i RanOM Grqf?l’\_

GGop) ~> n vertices |abeled -3
"-— ~__E:.~EO\C|/\ eolcae nole pende«rl l\“j Fr\eser& With 'Pr\oL,o»L:ili { Y p




CDiS“omces n raaolom 3rm'ohs

For o 3PO\PL\ G’) the o{imm€+€f o{j G (S

diom (G) = mox (dist (V) : wv vertices of G in the

some connect ed Qompov\eml o() G_)
Ero‘b’s—Réﬂ&i RanOM GFQPI’L

GGop) ~> n vertices |abeled 1.3
Eoch eolcae Molepenc‘e«r“\xj Fr\eser& With 'Pr\oLm»L:ili{y P

The diometer a@ G(n,p) is essemlia\l‘\oj pu“\.j uv\dqrs“QQJ_
For- (0 ver‘JtQX Vv o‘F G) GCV)‘: C,o«\vlacjteol Qomponev’\J[ crp G

conjrq;f\i/\\v:j V.



:D{QMQ‘}QP cp G(n,P) .
One no'\able MVSQ:‘ P: P(n)'—‘ ’\ ':..--.'.

- ® 0o
o 0% o

n .'..:,},- .

<) o“o\m(CU)) < 1 n expeda{.‘on‘ff:.}j'ﬁ.

i (Glu,p) = ey
( Luczak 1998)



Diometer of Gtnp
oto . P~ = ,\
Ove nstoble ranoe p(n) =

241 diem (CW)) ¥ 1 i expeclo&.on 2%
o‘1o\M(G(W)P)> = Ioj n 3
( Luczak 199%)

M1 diam (GUp) = legn * diam(C0))
CCMW\S- Lu 2001; Fernhdz- Rowmachandren 2007
RiO'Cl&ﬂ~(/\)ervv\m'cj ZDIO)



Diometer of G, P>
oto S = = ,\
One notable rage : p p(n) =

241 diem (CW)) ¥ 1 i expeclajr.on 2%
oho\vv\(G(";P)) = |°3 n 3
( Luczak 199%)

A1 diam (Gop) = logn % diam ()
(Chur\s- Lu 2001; Fernholz- Rowmachandran 2007;
R;O'Cl&ﬂ-(l\)arvv\m'tj ZDIO)

A=\ o‘iO\W\(E(\))Zi , dhiom (G(n,r))):: n‘/g
(AB-Bmquin— Reecl ZOOé) NRCL\M)ms—Peres 2(_‘07)
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Trees with Siven child sec‘uenCES-

Saj rooted tree T has child sequence C= (c,,... <) &

VCT) = Iale= T}
- Vertex { has c childrea for  ie(n]

®

0JO
N

oot (3

c=(01,300)




Trees with givev\ child sec‘uences.

Saj rooted tree T has child sequence C= (c,,... <) &

VCT) = Iale= T}
- Vertex { has c childrea for  ie(n]

®
'Def;ne (T: ={T= T s o r‘oo*eol Jcr‘ee

with child sequence c¥ @ GD
et TCu L. m{\S

Cc = (oa 1, 3,0, 0)

Ques-hor\" Hooo does 'H\e. mv\dwv\ vo\r‘ioxble.

\/\eig\/& (T) behave 7



Hei<3kJ(s mp frees with 8ivev\ child sec‘uences.

Le" Gu r\(;) Queslio!\'- Hcoo oloes fhe Pomolow\ vomimb\e.
\/\eiaw( (T) behave ?

Tf c=(Co ,4..,") thena T is o Pmﬂ\) L\lem M =n-[

Nodes with ex«dlj one CJ/\;\O‘ ”\IEFJT;COL“\j s\rejtck“

lrees in eSSetha"b deterministic weys.

CRONONONE



Heics\ds mp frees with Savev\ child sec‘uences.

Le+ Gu r\(z Queslior\'- Hcoo oloes Jf\\e. Powxolow\ Vomioxble.
height (T) behave ?

Tfc=(o,u...) then T is o polh, height (M) =n-,

Nodes with ex«dl\tj one C,k;\o‘ "Verlricoxuj s\rejtc.k“

lw‘e,es In eSSeNl'}a"b delerministic INEA

Theorem (A‘B, Donderwinkei 2.022). F;x < >0, fix a C\Ai\o\
Sequence cz(c\,,wc,l) s3] o\)’TQ:t'O ; b n‘:rﬁite[n]i Cizl% <(-9n,
Le:& TcurT;

CRONONONE



Heics\ds mp frees with Savev\ child sec‘uences.

Le+ Gu rT: Queslior\'- Hcoo oloes Jf\\e. Powxolow\ Vomioxble.
height (T) behave ?

Tfc=(o,u...) then T is o polh, height (M) =n-,

Nodes with ex«dl\tj one C,k;\o‘ "Verlricoxuj s\rejtc.k“

lw‘e,es In eSSeNl'}a"b deterministic INEA

Theorem (A‘B, Donderwinke‘ 2.022). F;x < >0, fix a C\Ai\o\
Sequence cr-(c\,,‘_lc,l) s3] o\)’TQ:t'O ; b n‘:rﬁite[n]i Cizl% <(-9n,
Le:& TcurT;

CRONONONE



G’PO-PIAS with given o'esf‘ee sec‘uences.

Saj jrqpl\ G hos o(eﬁree Sequence d=(\, . dn)
V(G)=[n) and cleg ()= d, for € [n],

<5®

d=(2,2,3, 1,1,1)



G’PO-PL\S with aiven o'esf‘ee sec‘uences.

Saj 3rapk G hos o(€3P€€ Sequence d=(\, . dn)
V(G)=[n) and cleg ()= d, for € [n],

Let gof{Grapl\s G: G has Jearee
sequence ol}

I_e“ CA’{GGQd: G is Canec4ed} ,
Let chgd or [eﬁl GGQCG[-

@;@

d=(2,2,3, 1,1,1)



GNPI,\S with qiven Jesf‘ee sec‘uences.

Saj \3&1?1\ G hos o(€3P€€ Sequence d=(\, . dn)
V(G)=[n) and cleg ()= d, for € [n],

Let gongrapl\s G: G has Jearee
sequence ol}

I_e" CoffGégd.‘ G is Canec4ed} ,
Let chgd or leﬁl GGQCC{-

Que.shor\.= ch oloes fhe random vomiable.

diam (G) behave ?

@;@

d=(2,2,3, 1,1,1)



G’PO-PL\S with aiven o'esf‘ee sec‘uences.

Saj jf‘c\f?l'\ G hos o(ejr‘ee Sequence d=(\, . dn)
V(G)=[n) and cleg ()= d, for € [n],

Let go‘ "{Gronpl\s G: G has Jearee T4

sequence o‘} At -t ddpey = 20n-)
| -~ _{ | bed then the elements
Le d” Gégol ! G is connecte } ‘ of Sd are the
Let (GCu gd or |et ch Col- trees with oles.seci.

Que,sj(ior\u Hcoo does 'H\e, r‘amoloM vo\(‘ioxble.

diam (G) behave ?



:Dio»w\e,{'ers 0‘? 3(‘0?'/\5 uﬂl« Bivev\ otear‘ee SQC"uQVlCES.

Led Geu gd or GGuCol. Hew does the rondom variable
diam (G) ‘oe\/\ave?
T{ d=(22 . 2) then

GC—ugo‘ hos lE[d{am(G)] N, (G looks like the 9ro\Pl\

og o random pervvxujfcnlion,>

GGued L\ms diown(G) =Ln/l_l (G IS o CvC!Q o‘c (emjn‘la V\>



@io\w\e{ers O‘P 3(‘0?'/\5 odi‘u'\ siven. otearee SQC"'LLQHCES.

Let Geu gd or GGuCol. Hew does the random varioble
diam (G) ‘oe\/\ave?
T{ d=(22 . 2) then

GGugo‘ hos E[d{am(G)] N, (G looks like the 3ro\Pl\

of o random Pervvxujfmlion,)

Geufo. hos diowm(G) =["2] (G is » cvc!e of (ema“a n)

Theorem (A-B, Crudele 2025). Fix ¢, fix o Jegf‘ee Sequence
d=(d,..,dy) s1. &) GuF ;5 byn,:=#iic(n):d;, =23 < (1-€)n.
Let GeuCq or GEuGy. Then E diam (G) = Oy (In).



@io\w\e{ers O‘P 3(‘0?'/\5 odi‘u'\ siven. otearee SQC"'LLQHCES.

Let Geu gd or GGuCol. Hew does the random varioble
diam (G) ‘oe\/\ave?
T{ d=(22 . 2) then

GGugo‘ hos E[d{am(G)] N, (G looks like the 3ro\Pl\

of o random Pervvxujfmlion,)

Geufo. hos diowm(G) =["2] (G is » cvc!e of (ema“a n)

Theorem (A-B, Crudele 2025). Fix ¢, fix o Jegf‘ee Sequence
d=(d,..,dy) s1. &) GuF ;5 byn,:=#iic(n):d;, =23 < (1-€)n.
Let GEu Cd. Then IE diam (G) = Oz(\ﬁ).



Minimum o!egr‘ee 3

Theorem (A-B, Donderwinke! 2022). Fix €0, fix a child
sequence  c=(c,,..,CG) ¢f )T *FO ;b n‘:rﬁite[n]: CL-=I§ <U-€)n
Let TCuTe. Then [E diam(T) = O (In).

Theorewm (A-B, Crudele 2025). Fix ¢%, fix o Jesf‘ee Sequence
d=(d,..,dy) 1 &) Gu#F ;s byn,:=#5icn):d; =23 < (1-€)n.
Let Géugd. Then IE diam (G) = Oa(ﬁ).



Minimum Jef,ree 3

Theorem (A-B, Donderwinke! 2022). Fix €0, fix a child
sequence  c=(c,,..,CG) ¢f )T *FO ;b n‘:rﬁite[n} Ci=l§ <U-€)n
Let TCuTe. Then [E diam(T) = O (In).

Theorewm (A-B, Crudele 2025). Fix ¢%, fix o Jesf‘ee Sequence
d=(d,..,dy) 1 &) Gu#F ;s byn,:=#5icn):d; =23 < (1-€)n.
Let Géugd. Then IE diam (G) = Oa(ﬁ)-

Theorem (A-B, Crudele 2025) Tix o olesr‘ee sequenc e
d=(o‘.,---,cjn) <. o) C;d¢ ¢ b o!‘-,? 3 ‘Fc(‘ all ¢ Le'} Geu %J-
Then P(G connected) = 1 - O(K) 5 P(diam(G) > 62 legn) =Of;)



SOME TPROOF IDEAS



Sampfinj um’forvn binar‘b ‘h'ees

= -.., 0
Le+ C (Z) Z, .., Z, O, ).

k times f+) dimes

Then T=T.= rocted trees with infernal vertices |I,... k

To Sam’?,e TGu’TE‘.’

K
leaves kfl,_,-)2k+I§



Sampfina uniform binom«:} trees et c=(22, .. 2,0,..,0),

k times f+) dimes

Then T=TT.= rooted trees with infernal vertices |,..., k,

To Sam’:le TGu’T;‘.’ leqves kfl’ - 2k +l g

~le\,oose 1=\ Seiuence 8=(S.,--,Szk> with 2 COFies
og each imleser ‘Ff‘om |, -.-,k) un'lrormb O\“ r‘ou'\O'oW\- ®\

® ®

/
Q O
\@/

/\@



Sampfina uniform binom«:) frees |et c=(22,..2,0,..0),

k times f+) dimes

Then T=T.= roocted trees with infernal verdices |I,... k,

To s«m,:le TGu’TE‘.’ leaves kf"“"zkflg

~Cl'\,oose =N Sequeﬂce 8=(S. "VSZk> wi'”\ 2 Co]:ies
o¥ eqck imleser 'Ff‘om ,-. ,k/ uﬂi{)or'mb O\“ r‘ou'\O'oM. @\ /GD

e Led i< ilD<--<il) be the locations of the D ®
repected enfries (s 2¢i()ck and (k)= 2k) \ /
,'gu;\o\ a -}ree-r u'r”\ bmncl'\e_s S,JS;,_M i0y-\ s \(+| @ @
3 N/
'I(')) -‘;S‘(z)_‘) |<+Z @
Sik-1y, .., Sity-1, 2k,

omd Zk) Zk-\'l



Sampfina uniform binom«:) frees |et c=(22,..2,0,..0),

k times f+) dimes

Then T=T.= roocted trees with infernal verdices |I,... k,

To s«m,:le TGu’TE‘.’ leaves kf"“"zkflg

~Cl'\,oose =N Sequeﬂce 8=(S. "VSZk> wi'”\ 2 Co]:ies
o¥ eqck imleser 'Ff‘om ,-. ,k/ uﬂi{)or'mb O\“ r‘ou'\O'oM. @\ /GD

e Led i< ilD<--<il) be the locations of the D ®
repected enfries (s 2¢i()ck and (k)= 2k) \ /
,'gu;\o\ a -}ree-r u'r”\ bmncl'\e_s S,JS;,_M i0y-\ s \(+| @ @
3 N/
'I(')) -‘;S‘(z)_‘) |<+Z @
Sik-1y, .., Sity-1, 2k,

omd Zk) Zk-\'l



So\mpfin3 uniform binar‘b frees To sam’:le TGu’TE‘.’

°Cl'\,oc>se o seciuence 8=($.,--.,Szk> with 2 Copi€S

of €°\<‘J’L in+e36r 'fr‘om l, -.-,k) unirorm)j a—l random.

e Let ()< ilDe--<iW be the locations of the
repeq*eol entries (so 2€i(1))< kel and i(k)=2k>

.'Bu;\o\ a }ree T with bmncl'\e_s

S,.S,, ... S k+1

) L0y -\)

S.l-(‘)'- ) s;(z)-() |<+Z

Si-iy,.. ., Sitry=1, 2k,
o\f\c‘i Szk) Zk‘\"

5

!

EKQMPIQ S-_-(') 2) g;_') 5»_5)L")_Z_)H»§> k
T

4 7 € O



So\mpfin3 unh(,orm binosr‘«:) frees To sam’:le TGu’TE‘.’

°Cl'\,oc>se o Seciuence 83(&,--,52;4) with 2 copi€s

of €°\<‘J’L in+e36r 'fr‘om l, -.-,k) uni'rorm)j a—l random.

e Let ()< ilDe--<iW be the locations of the
repeq*eol entries (so 2€i(1))< kel and i(k)=2k>

,gu;\o\ o }ree T with bmnckes @ @ @ ¢

S S&l . S k+ l

) L0y -\)

S.l-(‘)'- ) S;(z)-() |<+Z

Si-iy,.. ., Sitry=1, 2k,
o\f\c‘i Szk) Zk‘\"

EXGMPIQ S=(|) 2) g;_l) 5»_5)L")_Z_)H»§>
T

4 7 € O



So\mpfin3 unh(,orm binosr‘«:) frees To sam,:le TGu’TE‘.’

°Cl'\,oc>se o Seciuence 83(&,--,52;4) with 2 copi€s

of each in-leser Lrom Lok umrormB o} random.

e Led ()< i(Dc--<i® be the locations of the
repeq*eol entries (so 2€i(1))< kel and i(k)=2k)

,gu;\o\ o }ree T with bmnckes @ @ @ ¢

l-u))' ) Si(z)_‘) l(*Z

S, S, -,

)]

Si-iy,.. ., Sitry=1, 2k,
e\f\c‘i Szk) Zk‘\"

EXGMPIQ S=(|) 2) g;_') 5»_5)%_2_)5»§>
T

4 7 € O



So\mpfin3 unh(,orm binosr‘«:) frees To sam,:le TGu’TE‘.’

°Cl'\,oc>se o Seciuence 83(&,--,52;4) with 2 copi€s

of each in-leser Lrom Lok umrormB o} random.

e Led ()< i(Dc--<i® be the locations of the
repeq*eol entries (so 2€i(1))< kel and i(k)=2k)

.Build a tree T with bmnc"\e_i#@ @ @ ¢
S

J} Si(i)-\) k+ ' ‘
Si- o) Siyoy, k42 O—®

Si-iy,.. ., Sitry=1, 2k,
e\f\c‘i Szk) Zk‘\"

EXGMPIQ S=(|) 2) g;_') 5»_5)%_2_)5»§>
T

4 7 € O



So\mpfin3 uniw(,orm binosr‘«:) frees To sam,:le TGu’TE‘.’

.Cl'\,oc,se o Seciuence S=(S.,--,Szk> wi“\ 2 CoFies

of each in-leser Lrom Lok Wlirorm)j o} random.

e Letd )< itde--<i® be the locations of the
repeo\4€o| enfries (se 2¢i())< k+1. and i(k)=2k)

S.,S., - Sa.)-\) kel M 3
S;U);-~‘,Si(z)_‘) |(+Z @ @

“ (2)—1
Sik-i),. - Sito=1, 2k,

e\f\c‘i Szk) Zk‘\"

EXGMPIQ S=(|) 2) g;_') Si_S)H)Z'.)H);?))
T

4 7 € O



So\mpfin3 uniw(,orm binosr‘«:) frees To sam,:le TGu’TE‘.’

~Cl'\,oc>se o Secluence S=(S.,--,Szk> wiﬂx 2 C—oFies
of each in-leser Lrom Lok Wlirorm)j o} random.

e Letd )< itde--<i® be the locations of the
repeo\4€o| enfries (se 2¢i())< k+1. and i(k)=2k)

.'Bui\o‘ a }ree T with 'omnC"\QSG @ @ ¢
S S&1~\-)S

)] i(i) -\) k* -
S;U);-~‘,Si(z)_‘) |(+Z @ @
Sik-),.-, Sity-1, 2k, C 1

emci SZk, 2k +| ®_ lo

EXGMPIQ S=(|) 2) g;_') Si_S)H)Z'.)H);?))
T

4 7 € O



So\mpfin3 uniform binosr“:) trees To sam’:le TGu’TE‘.’

°Cl’\,00$€ o Seguence 8=($.,_-,S k> wﬂl\ 2 copies
<9 2 P

of each in-kser Lrom Lok Wl'lror‘m)j ol random. NE The SQCVAQV\CQ S

d
cLed )<< i be the locadions of the con be recsvere

r‘epeO&eol entries (so 2€i(1))< kel and i(k)=2k>

'Prow\ the tree T .

.Build a tree T with bmncl'\e_s @ @ @ ¢

sb S&) - Si(:)-\) k+ |-

Si- o) Siyoy, k42 O—®

Sik-),.-, Sity-1, 2k, C 1
and Spp, 2kl (e



So\mpfin3 unh(,orm binosr‘«:) frees To sam,:le TGu’TE‘.’

°Cl'\,oc>se o Seciuence 83(&,--,52;4) with 2 copi€s

of each in-leser Lrom Lok umrormB o} random.

e Led ()< i(Dc--<i® be the locations of the
repeq*eol entries (so 2€i(1))< kel and i(k)=2k)

.Build a tree T with bmncl'\e_s @ @ @ ¢

S,Ss, - Sw)_“ ke @—@~ 3 .
S.‘c.),-_~,8;u)_“ k+2 @ @ ,
Sik-), .- Siwy=-1, 2k, @ 1 CS

and Spp, 2kl (e




So\mpfin3 uniform binar‘b trees To sam’:le TGK’TE‘.’

°Cl'\,oose o Seciuence 8=($.,--.,Szk> with 2 Copi€S

of each in-kser Lrom Lok Wl'lror‘m)j ol random. NE The SQCVAQV\CQ S

Con recove cl
e Let ()< ilDe--<iW be the locations of the be sk

r‘epeO&eol entries (so 2€i(1))< kel and i(k)=2k>

provv\ the tree T .

,gu;\o\ o }ree T with bmncke_s @ @ @ ¢

S < e O—@— 3

uSe - Sigy, 6

10

S‘.u)'_wisiu)-“ k+2,.._..~ @ @ ” @ ;Z

Sik-1),.- . Siwy-1, 2k, @_ 1 2 7
anch Sz, Zkl e ®_ © @




T[ﬂe fena‘ML O‘F +l'l€ firsql L;r‘omck

S=(si5x) has 2 copies of each imleser Lrom Lok, ub’l'lror‘m)j o} random.

O index 8 pirsi repea“ecj em‘rd.



The f@ﬂ@% O‘P +l'l€ firsql L;r‘omck

8=(s.,_-,SZk> L\QS 2 copi€s of each in-leser‘ -from l,-_-,k/ um{;rm\j o random.

O index 8 pirs* repeod‘ecl em‘rd.

Férs\ branch s S\,S;,-\.,Sm)_\) k+l, so CJ'.SJ(T(FQQ‘\) k+l)= c(y -]



The f@t’ls‘m o—r Jrl'le firsql L;r‘omCLL

8”(3u-~yszk> |f\0\S 2 copies of each in-kser‘ Lrom l,_‘-)k) u*’l'l‘rof‘MB ol random.

(V) = index e {esd repea“ecl em‘rd.
First branch s 85,5, k) so distr(rest kel) = c0y -]
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8:(3u-wszk> |f\0\$ 2 copies of each in-kser‘ Lrom l,-‘-)k) ub’l'lror‘MB ol random.

(V) = index e {esd repeoﬁ‘ecl em‘rd.
First branch s 85,5, k) so distr(rest kel) = c0y -]

Then P(o'ns“ (roo’r,k“}? X) = fp(i(i) 2 [+ ')
=P(s,, .-, Sg are all distincl) ,
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T 2y lor expansion
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seguence  ~~—p keiSH (T) & dist(root, k+1) = [k




S Jroc‘nusjrjc ComPar‘i son

For random variobles X,Y, Say X4 Y ir
P(XZh) < ﬂ)(Y?k) jr\of‘ all helR -



Sjroc’rmsjer ComPo\r‘iSOVL
For random variables X, Y, say X5 Y f

P(XZh) < lP(Y?L\.) for‘ all helk
L-_’Xmmple Umform{\, 6} ‘\454 umlcormi'z---/ Zo}

Bernooll. (7) {5t Normal (o, 0

%S—\
P(Bernsull:(2) < 0) = O < P(Normal (.1 <0)
P(Bernaolli (72) < 2) = | > IP(Narmal (0.1) < 2)



Sjroc'rmsjer ComPar‘iSOVL
For random variables X, Y, say X5 Y f

P(XZh) < lP(Y?L\.) for‘ all helk
L-_’Xoquvle Unn(orm{\, 6} ‘\454 umlcormi'z---/ Zo}

Bernoull. (7) €st Normal (o, )

%S‘\
P(Bernsull:(2) < 0) = O < P(Normal (.1 <0)
P(Bernoulli (72 < 2) = | > IP(Narwmal (6,1) < 2)

FQCJT X45+\\/ Tt and OI\IJ i X,Y cawn be 3ener~onLeol
on oo commov \orobaloiflﬂlj Space sodh that P(XSY):I



Lower cegrees make lalle~ drees.
Defme a ‘Paﬁlia[ Gf‘der Zz on Cl«iM sequences

vien ils covering relation, as Co“ows:



Lower clegrees make taller trees.
DVeline a Par‘%ia[ orcler 2 on child sequence s
vien ils coverng fe\od.’on, as (ollows:
Given child sequences c=(C,. . c )and <c'=(c, .., Cp)

sas c covers C i‘(‘ (PossiuS a'r-ler‘ Perm.u'h'n% en*rias)

G) C:= Cl J Cll: C'Iz ) - == C','l"z Cn"
AN
) ) /
b) Cn + Cn+‘ = Cn -+ l M



Lower OIGSPGGS que Jra”er“ %ees.
DVeline a Paﬁliox{ orcler 2 on child sequence s
vien ils covering relation, as Co“owsi

Given child sequences c=(C,. . c )and <c'=(c, .., Cp)

Y )oi
b) Ca+ Cpyy = Cnt ) M@

TL\QOPGM (A'B) Dono’er‘winke[ 0202&)
IP ¢3¢’ and TE€LTe T T then
height (TY < height (T')

Sas c covers C i'(‘ (Possiu\(.j a'mer‘ Perm.wh'n% cn*rias)



Binary lrees are the Hallest”

hof
T‘\eor‘em (A'B) Donderwmke[ 0202&)
TP e3¢’ and TETZ, T'euT then Y
height (T) 4 height (T \@/
Corollom&
SuPPose c=(C,...,Cn) has n=0

et n°=#?i6[“’]: C.=0% &« # of eoves

L et Tcu’\l-z and |t T) be a unhcorm Linar\\j 3rf‘ee
withe N, leaves. Then keiakjf (V) $s+ Heiah{(T'),



Binary lrees are the Hallest”

hof
T‘\eor‘em (A'B) Donderwmke[ 0202&)
I 3¢’ and TETZ, T'euTe then Yy
height (T) 4 height (T \@/
Corollom\\j
Suppose c=(C,,..,Cn) has n=0

et n°=#$i6[“’]: C.=0% &« # of eoves

L et Tcu’\[; and |t T) be a unhcorm Linar\\j 3rf‘ee
withe N, leaves. Then keiakjf (V) $s+ Heiah{('f'),

Firs*l H\eorem ‘H'\Er\ \()o“ows coi‘onvnl +oo MUCJ'\, ef—%r{,
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v 'le G L 7



A ool for Theorem 2. the core-kernel o(ecOmPoshlion

For o a :
3(‘ 'le G L 7

Cof (G) = *}f}
e o



A ool for Theorem 2. the core-kernel o(ecOmPoshlion

For o Sr‘a]:k G : a <

f
¥ P/
‘e 2

Cof e (G) = ‘*&a f\, —o

=  mMmoXimum SU\L’S"O‘PL‘ core (G)\O \

o@ Minimum d85ree 2.



A ool for Theorem 2. the core-kernel o(ecOvv\Poshlion

For o a :
3(‘ Fk G L 7

Cof (G) = ::S/‘E?
I, AR

=  MmoXimum su\baﬁo\pk
COPQ(G)\\O_ \

o@ Minimum d35ree 2.

kervel (G) = PePlace the |
paths 1n Core ) a
b& eo‘aes“ @O



Recovef‘itfb o 3rqPL\ Prom Hs core

4 £ _d
7
Do\‘}a +o PQCOF\S'}FQC'} G grom kerneHG) (d

(=

A) A dree with [E(kermel(&))-1 marks along the first

POO'}"}O*!QO\‘P pO\‘H\.
2) A forest with root sef V(kermel(G))

0)

|
o) 1) " o)
vd

%T/ c{o/ ) o) \‘ CKCL/

o) o—+ JJ : c|> cl) m] o) J)

ab ¢ e [k

o)
@) | o ({To
/
J C{O/ o o Y
L . I S
o) o— I —0— I o 0

o b c e £



Diameter bounds 100(- ronolom 3f‘0~pb\s
[Goal: GuGy N, < (1-e)n then Ediam (G)= O, (7)) ]

Usms the core-kernel decomposition, dio meter

bo undls for Géugd Bllow Prow\

Q) bounds an lr\eic)Hs in rondom trees / forests

(simlar Yo above)
b bounds on the diameter of kernel (G)
(ker‘ﬂe!(G) hag Mminimum o[egr‘ee Z so

L:ﬁ oucr ‘H\\.Pok H\QGPGM I’\O\S 'cﬁqriﬂ\m}c oliqmm(er-)



A Ooﬂoecj( ure

Theorem (A-B, Crudele 2025) Fix o olesr‘ee sequenc €
d=( ,dy) st NGy * 5 d. 23 for all i Led GeaGa.

Then

Coqecjrure (3—re3u|qr‘ aroxpl\s MO M, Ze. diameter when J?Z)

ﬁx [oN olesree sequence d=0d,, . d,) with n even oml 5]
o) 94‘*05; b) o!‘;>/3> for all ¢

Let d = (3,3 ---,3)» Let chqd aI\Cl G,G“Qol' .

Nn Jterms.

Then diam (G) 4 o diam (G).




