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* T H A HErdés 5T iy girth i85 ARSI UE B IZ A S 2K 1Y
* £ Eggirt": £ ER B (IEJ ) [@ ﬂ?gﬁ);;

Erdos Girth Conjecture.
HFAEEG = (W BfffRIE| = Q(n'™*/%), I Hgirth(G) = 2k + 1

CRAEGIT: k = LRI, —4r 524




#) Fgirth conjecturejik Bspace 3¢

Erdos Girth Conjecture.
F7EEG = (VEEFRIE] = Q(n'*1/%), I Heirth(G) = 2k + 1

o — AU ECAOMMTT Y Y girthZE /DR 2k + 1B G

* Claim: GH{EMTTEIG, G, VoA BE H [R]—oracleis 2| (2k — 1)-
stretch (F k)

* ZClaimn] DL#E i 4518
* distance oracle: XJAE =&, #HEFHsZH1A 32k — | istretch
 IBATEAATZEA T, FDAT Elog 218 Mtk IX 4 bls = nt*1/k




Erdos Girth Conjecture.

11

= (V, EMERIE| = Q(n*+/*), H:Hgirth(G) = 2k + 1

* FIE: GHEPATEIG,, G2 AR ] —Aroracleik 2 (2k — 1)-
stretch
o IXGXGWstretch&2k — 1fjoracle A, Ffikoracleffi & 245
* Ble = (u,v) €G;\ Gy, M1 <6, v) <2k-—1

7S

Hgirth(G) 2

B2k +1, dg,(w,v) =dg\.(u,v) = 2k > 6(u, v)

o Ble I AELE/I A TFAE V] BB B I S R B, 1M [] — {~distance oracle

]

E [ T Db B




A Hlgirth conjecture?

» Erdés Y FEAIL T ¥
2% F2ErdSés-Renyi graph G(n, p)
« JEXFHEAEERP, G(n, )" BN RKER SN EE 40,
TR B BER N Fal /D
* Fact: FHALEIWHIERTREANLE > BRFAEIB BN EB M E

- AT AfRE]: fEFERIGHifSgirth > ¢ + 1, B Dl /D
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s RYIRKERIBFHANE, BAEY] = A -

oY = ZS<l<tYl’ ﬁlg/ [ ] < (np)t

t—3_1
CEY] <2 E[Y] < Bage BV < 2 (wp)* T < (np)*

G RG(n, p) R K SR 30 G

o WXEG(n,p)iiZk; Z=X-Y; pick p such that E[X] = 2E[Y]

2— t

* E[Z] = E[Y] = (np)* = n'*/ED <. p=nia

L
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Spanner

» Distance oracle R 2R EIZ R AW, A BRHGIFMHEEER
* TR IRAF 1 I WE?
* A t-spanner of a graph G is a subgraph H such that

Vu,v eV, dy(uw,v) <t-d;(u,v)

« FHUPLRBEAR: LB

==
"




Greedy Spanner

o HEJ BN AN BLYE

sort edge in non-decreasing of weights

| -

.

2. for each edge (u, V) in the sorted list
3. ifdy(u,v) >t -w(u,v)

4 add (u,v) to H

5

. return H




Stretch Analysis

* ML Higire

* %

* it DL (2k-1)-stretchffjgreedy spanner il Z{f&n

IRAt+ [ KE

« ZREKile, %r“e%ﬁﬁnxﬁi%ﬁﬁﬂ]‘?ﬂ
o S HT R R e45 RUER N SR

* Moore’s girth bound

* A graph with girth >= 2k + | has at most n

R Ztw(e), [HEXH:

1+1/k

NN ke

edges
1+1/k




Moore’s Girth Bound

« BHyF: A graph with girth >= 2k + 1 has at most n'*1/% edges

* td = 2m / oy PR BE

* IEAMERE

I

1

i <=d/ 4/

N

. le%[ >>m/2: HEEHRE

* HE J)\\E{]/‘

* HI% )ﬁ %)ﬁH%/\mﬁ*EE’JBFS?I‘XL | R DI
ested [ 4XR, BN Hgirthak2k + 175

3 HLIX KB I JEE 6 25

2/d/ 4

_I_A

pn\ b

%n/‘, ’

LSRRI E

EAMIBRd /430, B3

AH

FEBRm / 2

L EE AR (D) <m, RAd=2m/ nf#Sim = nl 1k

//l\ﬁkﬂgiﬁé/;

&




