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:�¤±� �§rmt��

?H1(R) Y�� ¨mtn� Ty�At�� ���wt�� �¡

• g(x) =


x+ 1 : −1 ≤ x ≤ 0;

−x+ 1 : 0 ≤ x ≤ 1;

0 : x ∈ ]−∞,−1[ ∪ ]1,+∞[ .

• f(x) =

1 : |x| ≤ 1;

0 : |x| > 1.

:þ� �r`m�� k ��At�� �¡ ¤

k(x) =

1 : 0 < x < 1;

0 : −1 < x < 0.

.H2(]−1, 1[) Y�� ¨mtn§

:¨�A��� �§rmt��

.x 7−→ h(x) = xα ��At�� rbt`� ,α ∈ R ��� ��

.H2(]1,+∞[) ¨� �� ,H2(]0, 1[) ¨� ��At�� Ahl�� ��  wk§ ¨t�� α �y� �y�

:��A��� �§rmt��

.N ≥ 3 �� RN Yl� d�w�� r� B �kt�

,0 < α <
N − p
p

��� ��W 1,p(B) ºAþþþþþSf�� ¨�  wþþþþþk§ v(x) = |x|−α ��Aþþþþþt��  � �þþþþþy�

.�dbm�� C�w� ¨�  ¤d�� ry� ¢nk�

:���r�� �§rmt��

.δ /∈ L2(R)  � �y� •

[ϕ(0) = 1 �y� ϕ ∈ D(R) �� ϕj = ϕ(jx) :þ� T�r`m�� ϕj Ty�Attm�� �m`tF� :ºA�§�]

.δ /∈ H−1(R)  � �y� •

[ϕ ∈ D(R) �þþþþ�� �� (ϕ(x))2 = 2

∫ x

−∞
ϕ(t)ϕ′(t)dt :�¤Aþþþsm�� �m`tF� :ºA�§�]
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:H�A��� �§rmt��

:Tqq�� Ty�At�� Tn§Abtm��  � b�� •

∀ϕ ∈ D(RN), ∀1, · · · , N :

∥∥∥∥ ∂ϕ∂xi
∥∥∥∥2

L2(RN )

≤ C ‖ϕ‖L2(RN ) ·
∥∥∥∥∂2ϕ

∂x2
i

∥∥∥∥
L2(RN )

.H2(RN) �� ϕ rOn� �� ��� �� T�®`�� Hf� �Ay� �tntF� •

.ϕ ∈ D(RN) ��� ��

∫
RN

ϕ(x)
∂2ϕ

∂x2
i

(x)dx ��Akt�� CAJ� d§d��  Ak�³A� �¡ •

:x As�� �§rmt��

:�y�� c �A�  w�¤ |rf� .RN �� �wtf� Ω �y� T ∈ D′(Ω) �ky�

∀ϕ ∈ D(Ω), |〈T, ϕ〉| ≤ c

√∫
Ω

|ϕ(x)|2 dx.

.∀ϕ ∈ D(Ω), 〈T, ϕ〉 =

∫
Ω

f(x)ϕ(x)dx :�y�� f ∈ L2(Ω) d�w� ¢�� b��

:��As�� �§rmt��

‖ϕ‖L∞(R) ≤ ‖ϕ‖H1(R) :ϕ ∈ D(R) �� ��� �� ¢�� b�� .1

[x ∈ R �þþþþþ�� �� (ϕ(x))2 = 2

∫ x

−∞
ϕ(t)ϕ′(t)dt  � ^�¯ :ºA�§�]

: u ∈ H1(Ω) �ky� .2

‖u‖L∞(R) ≤ ‖u‖H1(R) :u ∈ H1(R) �� ��� �� ¢�� b�� ◦

.R �� �wtf� �A�� I �y� ,u ∈ H1
0 (I) ��� �� Tq�As�� T�ytn�� T�} �Ìy� ◦

:��A��� �§rmt��

.u ∈ H1
0 (Ω) ¤ v ∈ H1(Ω) rbt`�

.−〈∆v, u〉H−1,H1
0

=
∫

Ω
∇u(x) · ∇v(x)dx : � b�� •

.∆u ∈ L2(Ω) ¤ u ∈ H1
0 (Ω)  � |rf� •

.H1
0 (Ω) ¨� ∆u = 0 T� A`m�� �wl� �ym� �Ìy� Äm� ,‖∇u‖ ¤ (∆u, u)L2,L2 ¨mls�� º�d��� �y�  CA�

:�FAt�� �§rmt��

?�ÐAm� .u ∈ H1(RN) �dy�¤ ®� �bq� ∆u− u =
∂f

∂xi
T� A`m��  � .f ∈ L2(RN) �ky�

.‖u‖H1 ≤ C · ‖f‖L2 �y�� C ≥ 0 �A�  w�¤ �� d��� •

.‖u‖H2 ≤M · (‖u‖L2 + ‖∆u‖L2)  wk§ u ∈ H2(RN) �� ��� �� �y�� M ≥ 0  w�¤ b�� •
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