1. MORE ON THE FUNCTION F.
Let
Z = {(z,4) € R x Sym(R") : A is invertible and |z|||[A7"|| < 1}
and note that Z is open. Let
F(z, A) =trace Ao (1 —2zA)"' for (z,4) € G.
Recall that if
inv: GL(R") — GL(R")
is inversion then
dinv(A)(B) = —A "o BoA™" whenver A € GL(R") and B € gl(R").
‘We have
OF (z,A)(1,0) = trace Ao (1 —2A) toAo(1—-2zA)""
=trace Ao (1 —2zA)?
=A%e(1—2A)7
as well as
OF(z,A)(0,B) = trace Bo (1 — z A)™!
+Ao(1l—zA) " o(zB)o(1-24)""
—=trace Bo (1 —zA)™!
+Bo(1—zA)tozAo(1l—2zA)"!
=traceBo(1—zA)"'o (1 +2zA0(1- ZA)_l)
=trace Bo (1 —zA)™?2
=Be(l—-zA)"

2. GORY FORMULAE, PART ONE.

Suppose v is a smooth function on some open subset 2 of R™. Let

2
w(x,t) = M for (z,t) € Q.
I claim that
(2) Vu}t = a(Vvt)(Vvt).

Here the right hand side evaluated at = € € equals
(V) (z)((Vor)(x)).
Reasonable, huh? Also,
(3) O(Vwy) = 9(0(Vuy)) (Vo) + 0(Vuy) 0 d(Vuy).
This means that if z € Q and h € R™ then
O(Vwe)(@)(h) = 0(0(Vur)(2)) (Vo (@) (h) + (9(Vve) (x) 0 (V) (2)) ().
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Indeed, suppose x € 2 and h € R". Then
Vw(z) @ h = dw(x)(h)
— O(Tu,) ()(h) ® Vo (@)
= 0(Vu)(z)(Vuy(z)) @ by
this verifies (2). To verify (3) we use (2) to obtain
O(Vw)(x)(h) = 0(0(Vur)(x)(h) (Vo (x)) + O(Vur) (2)(9(Vor ) () (h))
(O(Vo) (@) (Vor) () (h) + 0(Vy) () (0(Vor) () (h))-

3. GORY FORMULAE, PART TWO.

0
0

Suppose I' is an open subset of R” x R, v : I' — R is smooth and
’l.Jt = F(Ut, a(V’Ut))
Let w : I' — R be such that

w, = |V |?
2
and let
G(z,t) = F(v(x),0(Vue)(x)) for (z,t) € T.
Then

wy = Vi, @ Vg, = VG @ Vuy.
For any j € {1,...,n} we have
0;Gy = OF (v, 0(Vy))(0jv, 0;(0(Vy)))
= (9500 (O(Ve)? + ;(0(Tw1)) )  C
where C': T' — Sym(R") is such that
Cy = (1 — v 0(Voy)) 2
It follows from (3) and (2) that
in = (1902 (O(T00))* + 0(0(Vv)) (Vi) ) o Co
(4) - (|v1;,5|2(a(v11,g))2 + (0(Vawy) — a(vvtﬂ)) oC,
= C; 0 O(Vw;) + (0(Vuy)? @ Cy)(2w; — 1).
Thus, if ¢: ' — R is such that
ct = Cp o (0(Vy))?
and if z : I' — R is such that
2o = |Vug)> =1 = 2w; — 1

we have
2t = Cr 0 O(Vz) + ¢t 2.



