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M1 Exercises sheet 1-connections
Option OperatorTheory

Exercise 3 :
1

Recall : V unitory mens that UU*-USU =Edy.
1 Hint: Show thatit is enough to prove that

Ka (VP-1) = Ken (V -I)
We show that Ka (U-1) = Ke (V*-1).

Ver (V-1) (Ver (VP-1) : Letreken (V-1) :

Ux=x : applying US : UPUe=UPx
() n= Vox

(xEk(UN -I).







4 (ii) We have ye En(U-1).
Let 20 : Jy, EEm(U-1) , lly - Yelly &S

Since YGEIm(U-1) : 1 Sel , yz=N-=)zs
Then : Vm

,
1
, SuYn+u+---+M) ya

=> (F++ - ..+ h)(uzz -2)
=> (V/s 39 +V/z - Vzg +7.. -+un s& /

=Un -3a)





















14 9 Since Hisself-adjoint, w(16) CIP and plAKCIR.

If zECIR ,
H-2 is investible and G(21 is well-defined

one has :
G(z) - G(z)= (z -z)G(z)G(z) = 2i1mzG(z)G(z)

But G(z) = (-z)
+19 (16-2(4)" = (1 -2) +)"= ((1)*

hence IlG/zIII =11G(z)II.
Then :

& Em21 /l G(z)GzIll=lG(z)- Glz)I) IIIG()IIHGl
-IlG(zIII

Hence (Em2) /lG(z)G(z)Il 1 /lG(2)/I

But
: 11 G(z) G(z)()= 11(G(2)) (G(2)*() = 46(2)1)2

Hence : (Em2) /lG((11
:

&11G(III.










