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Spectra and norms of algebraic combinations of projection pairs

Zhu Tong, Song Xianhua
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Abstract: This paper first investigates the spectra of the product P, Jordan product PQ + QP, triple
Jordan product PQP, quasi-product P + () — P(Q and Lie product PQ — QP for pairs of projections P, ()
on Hilbert space H. Secondly, it investigates the spectra and norms of the linear combination aP +
,BQ(a,,B e C\{0 }) of projection pairs. Meanwhile, the relationships between the norms of the sum,
difference, product, Jordan product and Lie product of non-zero projection pairs are also derived.
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[P-el=]rs-al [rel=]o

[Po+er|=le " +]e].  [P+el=1+]0]
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wlp-ol=1-lrel mln - o =1 - o) .
170+ 0P| =0l +leu= 1 +lou - (1 -Joul)= 1 ]| - |1~ @i =17 + el - | - o]

%H2=H3={0},H1¢{0},J'1'J||PQ||=I,U\ﬁ'ﬁ"P—QH=H[S—QOH%=O.Ehiﬁ(l4)~(15)’ﬁl
0+ op|=|P+0]=2
P,
[Po+op|=2=]P+0f-]P-0]
T | PO + QP | =P+ 0| -|P- 0]
A H, = {0}, H(13)~(15) K]
[Pell=1. |re+or|=]r+eo]=2.
NI,
[P-of=0=1-]Po].
A H, ={0}, X (12)~(15) %0
[Pel=le.l>  [Pe+orf=]o. |+ [P+ef=1+]o]"
R,
[P-el=1-]o]=1-]re]"
6 WP,Q e PN, £ P - 0= é,mun PO - oP|=1.
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P-o|=—nth

1
[pe-er|=]P-elj1-]|P-0] =3
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