Préasenzaufgabe von Theo 4 vom Montag, den 23.5.2011

8 Prasenzaufgabe

a) — [A,BC]=ABC — BCA
B[A,C] + [A, B]C = BAC — BCA+ ABC — BAC = ABC — BCA
— [A,B]+[A,C] = AB— BA+ AC — CA
[A,B+C]=A(B+C)+ (B+C)A=AB—BA+ AC — CA
b) i) [a,a*]=T4aTa— B (2 4+ i55p) (@ — i5p) — (& — ingp) (@ +im5p))
m2w2p2 —z?+ ’Lﬁpx - chﬁp - ﬁp )

B (a?
=2 2i-Lpy —22iLp) = L(px —zp) = L[p,a] = 4(—ih) = —i* =1
(

T° 4+ z—px — zx—p +

i) [a2,a] = —[af,a®] = —alat, a] — [af, ala = a[a, al] + [a, al]a = 2a
) [N,a] = [ata,a] = —[a,ala] = —al[a,a] — [a,a']a = —a

iv) [N,N?] = N[N, N]+[N,N]N =0

v) [H,al] = —[af, hw(ata + 1)) = —[af, hwata] — [, %m]

————
=0

= —hw(a'[al, a] — [af, a']a) = hwal

vi) [a, f(ah)] = n(ah)?1, [a, f(a)] =
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a) H=hw(ala+3) \
b) Hln >= Euln >, N =a'a, N|n>=nln>

Hln >= hw(N + 3)|n >= hw(nln > +3/n >) = Eyfn > \ TT /I1>
1

alln >=vn+1n+1>, aln>=nln—1> \/|O>
Q) v = gmw<a+a*>, p= /"~ a)

< ajl#la; >= /5= < a;|(a + al)|a; > MK ailala; > + < ailatla; >)
=\ oo (Vi < ailaj 1 > +Vi+ 1< ailaji1 >)
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