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‘This is a survey of [1], which is a joint work with Tsuyoshi Ando.
Here are some of the results in [1]. For more details, we refer the reader
to [1].

1. OEEESRE T OME

Theorem 1.1. Let Ay € M,,, By € M,. Then for every unitarily
invariant norm ||| - ||| |

A T
sup ”IZ'In)?mBkm < Vmin(m,n) || ) Ak ® Billoo
k
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Theorem 1.2. Let Ay € M,,, B, € M,. Then for every unitarily
nvariant norm ||| - |||

2ok AXBelll < i, m) |5 As ® Bello.
k

sup
xeMmn Xl

The partial transpose map © on M,, ® M, is defined as
o> Ar®By) = > A®Bl.
k k

Theorem 1.3. For every unitarily invariant norm ||| - |||
leX)lll £ min(m,n) ||IX]|].
For the Hilbert-Schmidt norm || - ||2
10Xz = [IX]l2-

Notice that this inequality for the spectral norm was originally es-
tablished by Tomiyama
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2. B EREEBROHIRE
Let
Kpn = {A®I,+I,®B:A€M,, BeM,}
‘We observe the restriction 6y of the map © to the subspa.ce K
0(X)=AQI,+I,®BT for X=A®I,+I,®B.
Theorem 2.1. The restriction ©g is positive:
X20 = 6¢(X)20.

Theorem 2.2. Let X =AQI,+ I, ® B.
(i) If n = 2 or B is normal, then X and ©¢(X) are unitarily similar
m M, M,.
(ii) If m = 2 or A is normal, then X and ©o(X)T are unitarily similar
n M, ® M,.

In any case, |X| and |©9(X)| are unitarily similar in M, @ M,;

hence, |||©o(X)|l| = |IIX||| for every unitarily invariant norm ||| - |||.
Theorem 2.3. If X € K,,,, is normal, then X and ©¢(X) are unitarily
similar and |||©o(X)||| = |||X||| for every unitarily invariant norm

1111
Theorem 2.4. For every unitarily invariant norm ||| - |||
€X' = 2 IIX|l] (X € Kmpn).

We recall the definition of the numerical range W(X) of a square
matrix X € M,,:

W(X) = {(Xa,a):a€C" |a] = 1}

. The numerical radius w(X) is defined as

w(X) = sup{l¢| : £ € W(X)} =sup{|(Xa,a)|:a€C" o] =1}
- Theorem 2.5. For X € Ko, »

w(©(X)) = w(X) and more precisely, W(6o(X)) = W(X).

Theorem 2.6. Let A € M,,, B € M,,. Then for every unitarily invari-
ant norm ||| - |||

T
sup '”AX“LXB il < \/'2'||A®In+Im®Blloo,-
X€EMo 1 X
and AX + XB
sup WAX+XBI 3\ Ag 1, +In ® Blle.

XeMma  |IIXI]]
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Theorem 2.7. For A€ M,, and B € M,
1A® Ip + I, ® BT|lw £V2 [|A® I + I;n ® Bllco-
Recall the definition of the Schatten p-norm || - ||, for 1 £ p < co:

Xl = {Z si(X)Pye.

Theorem 2.8. Forp=2k (k=1,2,3,4,5)
1©eX)ll, = IX[l, (X € Kmn)
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