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P2(I) 3547698�:;47<>=+?;:;@BADCE47:�FG: HI?�= I = (0, 1) J�<KC
A�LNMOHIPRQ;S�TUQ;VWAOFG:�VYX76
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f ∈ P2 \⇔ f(x) = ax2 + bx + c (∀x ∈ I)

P2
�����^] FG@BAO47M_MOHI?�< <KC
A`P;Fa:cb "#$#%�'�de-f(hgG-�$jilk FaMOH�ADCE4I:;FG: \

(f + f ′)(x) \= f(x) + f ′(x), (λf)(x) \= λ(f(x))m ���0�	�
(f + f ′)(x) = (a+ a′)x2 + (b+ b′)x+ (c+ c′) ⇒ (f + f ′) ∈ P2

�f� m
(λf)(x) = (λa)x2 + (λb)x + (λc) ⇒ (λf) ∈ P2

o ∈ P2 n ?�6E69o7Fa@pAD47M �����
o(x) = 0x2 + 0x + 0 = 0 (∀x)

qsr;gt( g
p0, p1, p2 <KC
A p0(x) \= 1, p1(x) \= x, p2 = x2 (∀x)m ���0�	�

B FaMDuGFa?;XIA P f(x) = ax2 + bx + c ⇒ f = ap2 + bp1 + cp0��� m �
B

����� 6
CE:;FGHIM�?;:0HIv�Q0wI:;X7C
X λ0p0 + λ1p1 + λ2p2 = o

⇒ λ2x
2 + λ1x + λ0 = 0 =+x;M r0yhy+-

x ∈ I

⇒ λ0 = λ1 = λ2 = 0 z �{�U|�}�~I�����G�����5���f�����������������	���

��(h$#-pr;.)-[���#��(hyh�5"#$#�
ϕ : P2 → R, f 7→

∫

I
f(x)dx

C
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CE:�FtHIMaJ0P;FG:;: ∫

(f + g) =
∫

f +
∫

g ?;:;P ∫

(λf)′ = λ
∫

f

FaVYC
V_A ϕ(f) =
∫

1

0
(ax2 + bx + c)dx = a/3 + b/2 + c

ϕ(f) = [ϕ]B∗ [f ]B = ( ϕ(p0) ϕ(p1) ϕ(p2) )





c
b
a





= (1 1/2 1/3 )





c
b
a




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L \= d

dx
: P2 → P2, f 7→ d

dx
f = df

dx

C
V_A`6
CE:;FGHIMGJ0P�FG:;: d
dx

(f + g) = d
dx

f + d
dx

g ?;:;P d
dx

(λf) = λ( d
dx

f)

�U�������
L(f) = d

dx
(ax2 + bx + c) = 2ax + b

� m ��}°~I� m ��}O�
L(cp0 + bp1 + ap2) = bp0 + (2a)p1 + 0p2

~I���¡�
[L]B = [(L(p0), L(p1), L(p2))]B =





0 1 0
0 0 2
0 0 0





± HIv;Q0w�:;X7C
XKoI47:²P�FGM`³`FaCEQ�FG:�=+476
X7F´P;FaMYµ�HIVDC
V_oIFG@BAO47M_FG:·¶�¸

¹a$#$#-p.)-�g»º�.)*£�5"&%�'
〈f, g〉 \= ∫

1

0
f(x)g(x)dx P;Fa¼;:;CEFaM_AYFGC
:cC
:;:;FaMDFaV�3½MD4�P;?;@BA

m ���0�	� ∫

(f + f ′)g =
∫

fg +
∫

f ′g J ∫

fg =
∫

gf

�f� m � ∫

f2 ≥ 0 J0VD4¡¾�CEF = 0 :p?;M¿=+x;M a = b = c = 0

�U���������
〈f, f ′〉 = [f ]tBA[f ′]B

���IÀ����
A = (aij) <KC9A aij = 〈pi, pj〉

~I���¡�
A =





1/5 1/4 1/3
1/4 1/3 1/2
1/3 1/2 1





ÀU�G��Á
〈f, f ′〉 = aa′/5+(ab′+ba′)/4+(ac′+bb′+ca′)/3+(bc′+cb′)/2+cc′
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