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1. Random Connection Hypergraph Model 3. Functional Stable Limit Theorem

e Hypergraph model: random connection bipartite graph Theorem (Functional stable limit of edge count).

e v: measure on J := [0, oo) with v([e, 00)) := ce=

e Vertices: Two marked, independent Poisson point processes:
o P..: Poisson point process on J x T with intensity v x Leb x Exp(1)

P={(X,U;,BjL)}s, on SxT:=(Rx[0,1])x(RxR,) -
P = {Z Wi R)be on SxR = (R x[0]) x R ()= 3 M- -BIYZEIUBL - <B+L)—c(e)
(J,B,L)eP

P-points (nodes) P’-points (interactions) .

. . / 1/2 and v < 1/4, th the SkorokRhod D(l0o, 1], R
position X e R Leb position /<R _eb fy>1/2.and " <1/4 then, in the Skorokhod space Do, 1), )
weight U €[0,1] Leb weight W e [0, 1] Leb N7 (Sa(+) — EIS(+)]) “4 0 lim SH(+).
birth time B € R Leb interactiontime R€ R  Leb oo IO
lifetime L € [0, oo) Exp(1) Proof sketch.

e Connection conditions: Notations: normalized processes:~:=n""(- —E[-])

spatial condition: X —-Z| <BUT W= B>0, v~ c(0,1) observation window : S, := [0, n] x [0, 1]

temporal condition: B< R B+1L, Step 1: High-mark edge count is negligible.
mark (w) high-mark edge count: S7(+):= )~ deg(P; ) 1{U > n~*/3}
PePN(S, xT)
| low-mark edge count: SU(.) := Z deg(P; - ) 1{U < n2/3}
— x=zZl < puTTw
(X u) PcPN(S,xT)
-7 (s=(.) — R[S . d -
connecting P’ points 4 (S”( ) — ElS7( )]) oo 0 i Do, 1] R).
X " Step 2: Approximation of the low-mark edge count.
position (2)
Spatial connection condition [1] S@)(.) = N Eldeg(P; -)|P] 1{U < n~?/3) ||§S)_§<n2>H nf’oo; o
position PEPN(S,xT)
!  ——— Result: §(n2) IS devolid of spatial correlations of neighborhoods.
mark _ n — )
’ Step 4
3 =
Z | ™ O | O
; ol O
B B+L  time (en)=" | A % % I
° e _ oo 3)
Temporal connection condition i Sy 205, w_z) o0al \
0 N S, e §
Step 3: Only the lowest-mark vertices contribute in the limit. [2]
2. Edge Count Process ﬂ
S SO Y Eldeg(P; -) | PIL{U < 1/(en))
PePN(S, xT)
o Degreeof PePattimet im ustupP(dsmkmd@ﬁ;,55?) ~5)=0  Vi>o,
/ € Nn{oo
deg(P;t) := {X—Z|<pU W THTI{IBLSRLtLB+L}.
eg(P;1) 7 V%EP, U <P i ; Step 4: Convergence of the low-mark edge count. [2]
| =(3) d . :
e Edge count process: Sne P st in D(o,1],R)
Sn(+):=> deg(P; -)1{X € [0, n]}. Step 5: The limit lim., S¥(+) exists in D([0, 1], R). [2]
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