Solution to Practice 3w

B2(a) To see if A is unitary, we look at the product A*A:
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So, yes, A is unitary.

B2(b) Since the columns of B have length 2 instead of length 1, B cannot be
unitary. (One can quickly see that the columns are orthogonal, though.)

B2(c) To see if C' is unitary, we look at the product C*C"
C*C:[ 1-/V7 (1—2i)/\ﬁ] [ 1+i)/V7 —5/\/5’5}
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(=5(1 —4) + (3+14)(1 —24))/7V/5 (25 + (3 —14)(3+1))/35
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So, yes, C' is unitary.

B2(d) To see if D is unitary, we look at the product D*D:
. [ (1-i)/V6 —2i/v/6 } { (1L+)/VB (1+0)/V3 }
(1—9)/V3  —i/V3 2i/\/6 i/V3
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So we see that D is not unitary, because the columns of D are not orthogonal.

Theorem 9.5.2 (3) Let C = A+ B, D = (A+ B)*, and E = A* + B*.
Then d;; = ¢j; = aj; +bj; = aj; + bj; = e;;. This means that D = E, so
(A+ B)* = A* + B*.

Theorem 9.5.2 (4) Let C = aA, D = (0A)*, and E = @A*. Thend;; =¢;; =
Qa;; = @ a;; = e;;. This means that D = E, so (ad)* = aA*.

Theorem 9.5.2 (5) Let C = AB, D = (AB)*, E = A*, and F = B*. Then

dij = Ti = Yy @ikbri = Ypoq Gikbri = iy Tk bri = gy exifie =
> ory fier; = (FE);;. So we have that D = FE, which means that (AB)x =



B*A*.



