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Ú���«. }ÏJ�)�¬���©, }Ï30©¨9±þJ��)�Ø��

É.

�!(20©) �©

�n��u1��ê. QãRn¥�4��NI = Πn
j=1 [aj, bj]þ�¢�¼

êf : I → R�iù�È¼ê�½Â. ØO^Lebesgue ½n, =liù�È¼ê

�½ÂÑuy²Iþ�ëY¢�¼ê7½iù�È.

�!(40©) �©

O�XeõÈ©, �k�[L§, �5²¤^��½n.

1. ¦

∫∫
[0, 1]2

x2y4 dxdy.

2. �¼êf3,��¹��NI = [0, 1] × [0, 1] × [0, 1]�m8þkëY�n

� �ê. ¦

∫∫∫
I

∂3f

∂x∂y∂z
dxdydz.

3. �0 < p < q, 0 < a < b, �D´do^�Ô�y2 = px, y2 = qx, x2 = ay,

x2 = by ¤�¤�k.4«�. ¦

∫∫
D

1

x2y2
dxdy.

4. ¦

∫
Rn

e−x
2
1−x2

2−···x2
n dx1 · · · dxn.

1



2

5. �A´R3¥±�:�%�R > 0��»�4¥N, y ∈ R3\A. ¦∫∫∫
A

1

‖x− y‖
dx1dx2dx3.

n!(10©) �©

�f´R2þ�k.f8Bþ�k.¢�¼ê. �fB(p) :=

{
f(p) if p ∈ B;

0 if p ∈ R2\B.
,

2�fB�mä:8ÜD(fB)�R2þ�"ÿ8. ¦^Lebesgue ½ny²Xe·K.

1. ?��¹B�4Ý/I, y²fB3Iþ���¼êfB|I3Iþiù�È.

2. ?��¹B�ü�4Ý/I1�I2, y²∫∫
I1

fB dxdy =

∫∫
I2

fB dxdy.

o!(10©) �¦��)�L§. �©

�f : R2 → R�;|8ëY¼ê, i.e. fëY¿�3����/I	¡ð�

". @od1nK, f3Iþ�È, ¿�
∫∫
I

f(x, y)dxdyÈ©�Ø�6u��/I�

À�, Ïd�±òÈ©P�
∫∫
R2

f(x, y)dxdy. |^È©��úª, y²Xe·K.

1. ?�t > 0, @o∫∫
R2

f(tx, ty) dxdy = t−2
∫∫
R2

f(x, y) dxdy.

2. 2b�f3�:(0, 0)�����pð�", @o

∫∫
R2

f
(

x
x2+y2

, y
x2+y2

)
x2 + y2

dxdy =

∫∫
R2

f(x, y)

x2 + y2
dxdy.
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�f : Rn → R�C2¼ê, ¿�é?¿x ∈ Rn, f3x?�Hesse �
Hf(x)Ñ

�½. ½ÂRn �g��N�Φ(x) :=
(
D1f(x), · · · , Dnf(x)

)
.

1. y²Φ
(
Rn
)
�Rn�m8.

2. y²Φ�ü�.

8?!(15©) �©

�F : B → R3�R3¥�k.4��NBþ�C2N�, i.e. F´,��¹

��NB �m8U ⊂ R3þ�C2N�. PK = {x ∈ B : det JF (x) = 0}, Ù
¥JF (x)´F 3x ?�Jacobi Ý
. UìXeg´½Ä, y²: F (K) ⊂ R3�"

NÈ8Ü.

1. �3m > 0, �3¼êλ : (0, +∞)→ [0, ∞)¦�:

• limt→0+ λ(t) = 0;

• ?�a ∈ K, ?�ε > 0, ?�÷v‖x − a‖ ≤ ε�x ∈ B, F (x)�

¹u±Φ(a)�%, ±mε��»�4¥, ¿�F (x)�,�LF (a)�²

¡La ⊂ R3�ålØ�Lελ(ε).

2. F
(
{x ∈ B : ‖x − a‖ ≤ ε}

)
�NÈØ�L(2mε)2 × 2ελ(ε). ùé{¿

g´F
(
{x ∈ B : ‖x − a‖ ≤ ε}

)
�¹u��R3¥kNÈ�NÈØ�

L(2mε)2 × 2ελ(ε)�8Ü, eÓ.

3. �3�~êC = C(n, B), éu?¿¿©���êε, �3Ø�LC/ε3�

±K¥�:�%, ±ε ��»�4¥, ¦�ù
4¥�¿�¹K. l

F (K)�NÈØ�L8Cm2λ(ε).


