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( 8) :�¤±� �§rmt��

:  � b�� .Ay�rbly¡ �ºAS� H �y� S, T ∈ L(H) �ky� (1)

.‖ST‖L ≤ ‖S‖L‖T‖L •

An§d�

‖STx‖H = ‖S(Tx)‖H ≤ ‖S‖L(H)‖Tx‖H

≤ ‖S‖L(H)‖T‖L(H)‖x‖H

⇒ ‖ST‖L(H) ≤ ‖S‖L(H)‖T‖L(H)

.(ST )−1 = T−1S−1 ¤ 	lql� ®�A� ST  A� 	lql�  ®�A� T ¤ S  A� �Ð� •

ST (ST )−1 = IH ⇒ S−1ST (ST )−1 = S−1

⇒ (St)−1 = T−1S−1.

.Tnx = (x1, x2, ..., xn, 0, 0, ..., 0, ...) �y�� ,Tn : `2(C)→ `2(C) �kt� (2)

.‖T‖(`2) 	s�� •

‖Tx‖2`2
n∑
1

x2i

∞∑
i

x2i = ‖x‖2`2

⇒ ‖Tx‖`2 ≤ ‖x‖`2

z = e1 = (1, 0, 0...)⇒ ‖Tx‖`
2

‖x‖`2
≤ ‖T‖L(`2)

⇒ ‖T‖L(`2) = 1.

.?AmWtn� 
CAqt�� �@¡ �¡ .© Ay��� r�¥m�� w�� T�CAqt� .(Tn) Ty�Attm��  � �y� •
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‖(Tn − IH)x‖`2 = Rn → 0

‖Tn − IH‖L(`2) = 1 9 0

.Am\tn� Hy� 
CAqt�� ¢n�¤

( 12) :¨�A��� �§rmt��

�� ��� �� �y�r`m��¤ ¢sf� ¨� `2(C) �� T, S �yyW��� �§r�¥m�� rbt`� `2(C) ¨�rblyh�� ºASf�� ¨�

:¨l§Am� `2(C) �� x = (x1, x2, ..., xn, ...)

Tx = (0, 2x1, x2, 2x3, x4, 2x5, ...), Sx = (0, 0, x1, x2...).

.‖S‖(`1) = 1  � �y� ��, ‖T‖(`2) 	s�� (1)

‖T‖2(`2) = 4x21 + x22 + 4x23 + ...

≤ 4‖2x‖(`2)

⇒ ‖T‖(`2) ≤ 2‖x‖(`2)

An§d� z = e1 = (1; 0, 0, ...) ��� ��

‖Tz‖(`2) = 2, ‖z‖(`2) = 1⇒
‖Te1‖(`2)
‖e1‖(`2)

= 2 ≤ sup
x 6=0

‖Te1‖(`2)
e1

= ‖T‖(L)

⇒ ‖T‖(L) = 2.

‖S‖2(`2) = x21 + x22 + ... = ‖x‖2(`2)

⇒ ‖S‖(L) = 1.

.T þ� �§rq�� r�¥m�� T ∗ d�¤� (2)

〈Tx, y〉 = 2x1y2 + x2y3 + 2x3y4 + ...

= x1(2y2) + x2y3 + ...

= 〈x, (2y2, y3, 2y4, ...)〈x, T ∗y〉.

⇒ T ∗y = (2y2, y3, 2y4, ...).

.T 2 = 2S  � �y� (3)

.¨fyW�� rWq�� �O� �tntF� �� , k ∈ N∗ �� ��� �� ,T k
	s��

T 2 = (0, 0, 2x1, 2x3, ...) = 2(0, 0, x1, x2, ...) = 2S
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k = 2n⇒ T 2n = (
√
2)2nSn

k = 2n+ 1⇒ T 2n+1 = (
√
2)nSnT

⇒ ‖T k‖ 1
k =
√
2‖Sk‖ 1

k →
√
2

 ¯

‖Sk‖ = 1.

.Ty��Ð Tmy� T§� �lm§¯ T  � �y� .(1)

.Ty��Ð Tmy� sy� rfO��  A� �§Abt� T  Am�

:�q�§ �¤d`� ry� x d�w§  Ð� T þþ� Ty��Ð Tmy� λ 6= 0  � |rf� ,�l��A� �¡rn�

Tx = λx

⇒ x1 = 0, x2 = λx1; ..., xn = λxn−1

⇒ x1 = x2 = ... = xn = 0

⇒ x = 0

.Ty��Ð Tmy� T§� ¢� Hy� T  Ð� ,{�An� �@¡¤
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