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1(10’), y²: ål�m¥�?ÛCauchyS�Ñ´k.�.

2(10’), � (X, d) �;ål�m, N� T : X −→ X ÷v:

d(Tx, Ty) < d(x, y), ∀x, y ∈ X,x 6= y.

y²: T 3X¥k��ØÄ:.

3(15’), � {ek}∞k=1 ´Hilbert �m H ���5��Ä, (c1, c2, · · · ) ∈ `2. y²: �
3��� x ∈ H, ¦�:

(1), (x, ek) = ck, k = 1, 2, · · · . (2), ‖x‖2 =
∞∑
k=1

|ck|2.

4(10’), D��5�m C[0, 1] Ù�ê� ‖x‖ = max0≤t≤1 |x(t)|. ½ÂÙþ��5
�¼ T, S ©O�

T : x(t) 7−→
∫ 1

0
x(t)dt,

S : x(t) 7−→
∫ 1

0
x(t)dt+ x

(
1

2

)
,

¦ ‖T‖, ‖S‖.
5(10’) � X ´ Banach �m, Ké ∀x ∈ X, k

‖x‖ = sup{|f(x)| : f ∈ X ′, ‖f‖ ≤ 1}.

6(15’), (1), Qã�´½nÚ4ã/½n. ¿^�´½n½4ã/½ny²(2).
(2), � T ´lHilbert �mH�g��??k½Â��5�f. ek,

(Tx, y) = (x, Ty), ∀x, y ∈ H,
K T´k.�.

7(10’), � X �Banach�m, T´;k.�5�f. e xn
w−→x, K Txn −→ Tx.

8(20’), -`2 = {x = (xi) |
∑∞

i=1 |xi|2 < ∞}, �ê½Â� ‖x‖ =
(∑∞

i=1 |xi|2
) 1

2 .

�{ai}���½ê�, ½Â�f

T : (x1, x2, x3, ...) 7→ (a1x1, a2x2, a3x3, ...).

(1), y²: T ∈ L(`2) ⇐⇒ (ai) ∈ `∞, i.e., supi |ai| <∞; ¿¦d� ‖T‖.
(2), AO/, eê� {ai} �«m [0, 1]�¤kknê8Ü, ¦ T �

σ(T ), σp(T ), σc(T ) ±9 σr(T ).
(3), �½(2)¥�k.�5�f T ´Ä;�5�f?
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