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160 � 6 / | 2020 |?��, �F��P��F?��, Æ I1, I2. �� F(k, n) =
{

F |F = {fi}
k
i=1 � F " HnD?M }

.a| 1.
[18] � A = (aij) ∈ Pm×n, B = (bij) ∈ P p×q, /

A⊗B =













a11B a12B · · · a1nB

a21B a22B · · · a2nB
...

...

am1B am2B · · · amnB











�N<5 A � B ?1[�.1[�E��℄wB:nr 1.
[17, 18] � A ∈ Pm×n, B ∈ P p×q, C ∈ P r×s, D ∈ P k×h, /:

(a) tZNA: (A⊗B)∗ = A∗ ⊗B∗;

(b) /�b: A⊗ (B ⊗ C) = (A⊗B)⊗ C;

(c) Æ��: 8 n = r, q = k �, (A⊗B)(C ⊗D) = (AC) ⊗ (BD);

(d) P�u�Z.: ‖A⊗B‖1 = ‖A‖1‖B‖1; P�_�Z.: ‖A⊗B‖∞ = ‖A‖∞‖B‖∞; P��Z.: ‖A⊗B‖2 = ‖A‖2‖B‖2.a| 2.
[16] �?�� I = {1, 2, · · · , k}, {fi}i∈I "�O Hilbert L" H D?i[, 1,�. 0 < a ≤ b < ∞, P�	�? x ∈ H �:

a‖x‖2 ≤
∑

i∈I

‖〈x, fi〉‖
2 ≤ b‖x‖2,yk� {fi}i∈I " H �?M , a � b ��NM ?℄2��2. =�E, 8 a = b �, �N4M ; 8 a = b = 1 �, �N Parseval M ; P�	�? 1 ≤ i ≤ k, ‖fi‖ N�., /�N
�M ; M ?Y5Q θF �m� θF = F ∗ ?t�, M ?��5Q θ∗F �m� θ∗F = F ?t�, M 5Q sF �m� sF = θ∗F θF = FF ∗ ?t�; {s−1

F fi}i∈I �" H D?M , �N {fi}i∈I?7/P~M , �Y F̄ = {f̄i}i∈I , 7/P~M "M
?, �� F̄F ∗ " H D?�A5Q.a| 3.
[16] � F = {fi}i∈I ∈ F(k, n), {f̃i}i∈I " Hn D?i[y_, / F̃ = {f̃i}i∈I �NM F ?P~M , Æ{iU℄_r�:

x =
∑

i∈I

〈x, fi〉f̃i =
∑

i∈I

〈x, f̃i〉fi, ∀x ∈ H.M F̃ " F ?P~M ?#��B#N:

f̃i = s−1
F fi + ui, ∀i ∈ I,�D U = {ui}i∈I iU: ∀x ∈ H,

∑

i∈I〈x, fi〉ui = 0. P~M "7/P~M ?#��B#N:

f̃i = s−1
F fi�3ui = 0, ∀i ∈ I.4�1q℄P�	�
kM , �P~M L"�M
?.


