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Horospherical decomposition of Pd(n,R)

<« Definition. Definition

» the parabolic subgroup
Pe :={g € GL(n,R)|ty(§) = £}

« the horospherical subgroup

t—o0
N¢ := {g € Ge¢lexp(—tX)gexp(tx) —— I}

o F(c) := U {7(R)|y : R — Pd(n,R) is a geodesic parallel to £}

Proposition: Let £ € OPd(n,R) and X € Sym(n,R), || X|| = 1 such that

t—00

exp(tX) —— &

. Then
P := {g € GL(n,R) tlim exp(—X)gexp(tX) € GL(n, R)}
—00
Moreover,
Apn Ap
Az
0G0 ! = ' € GL(n,R)|A;; € Mat(r;,r;,R)
A
Let
A1
A2
X =
An
Then

[exp(—tX)gexp(—tX)li; = exp(—t(Ai — A;))[g]i

{d(texp(_tx)gexp(_tx) (1), I)‘t € R} is bounded
= d(ty(exp(tX)), )

I Proposition:

Proposition:
P: ~ Pd(n,R)

is transitive.

From Cholesky decomposition - Wikipedia we have g = UUT.

Proposition: Let exp(tX) be a geodesic ray in Pd(,R). Then
F(c) C Pd(n,R)

consists of matrices in Pd(n,R) that commute with exp(X).

Given p € Pd(n,R), g € G¢ such that

p=t,(I)=gg"

Let ¢ be a geodesic line such that ¢(oo0) = £. Then define —¢ := ¢(—00).

Proposition:
N¢ x F(c) — Pd(n,R)

is a bijection.

)u'].I’I‘l

/l'kITk

- Base case: for k = 1, N is trivial and F(c) = Pd(n,R)
- Induction hypothesis: vfv" = p has a unique solution in for p € Pd(n,R) for k — 1
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+ Inductive step: We have
[011 'U12:| |:f11 } UL [P;n plz]
— T =
I, foa] |v], I 21 P22
. I Proposition: pq; —p12p2_21p21 >0

P11 DP12| [*1
. Y1y [p ] [ } = [z1(p11y1 + P21y2) + x2(P12y1 + P22y2)]
21 P22] [T2
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