
HILBERT SPACE OPERATORS-ADJOINT AND CLASSIFICATION

A. K. VIJAYARAJAN

Exercise 0.1. (i) (T+S)∗ = T ∗+S∗, (cT )∗ = cT ∗, (TS)∗ = S∗T ∗,
(T ∗)∗ = T ;

(ii) T ∗ is invertible if and only if T is invertible and (T ∗)−1 =
(T−1)∗;

(iii) ‖T ∗‖ = ‖T‖ and ‖T ∗T‖ = ‖T‖2 = ‖TT ∗‖.
(iv) Show that on l2, the adjoint of the right shift operator is the left

shift operator. How about the other way around?
(v) Show that for T = (aij) ∈ Mn(C);T ∗ = (aji).
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