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111���...­­­���ÈÈÈ©©©

1.

ˆ

L

(2x+ y)5ds, Ù¥L ´ë�(0, 0), (1, 0) Ú(0, 1) �n�/.

2.

ˆ

L

(x2 + x cosx)ds, L �ü �±x2 + y2 = 1.

3.

ˆ

L

z2ds, L ��±

{
x2 + y2 + z2 = a2

x+ y − z = 0
.

���YYYµµµ

1.33+63
√

2
6 . 2.π. 3.23πa

3.
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4.

ˆ

L

xyds, LdA(0, 1, 1)�B(1, 0, 1)��ã, B�C(1, 1, 0)��

ã, ±(1, 1, 1)��%, 1��»,gC�A�o©���l|¤.

5.

ˆ

L

(x+ y + z)ds,Ù¥ L ´d��ã

AB (A(2, 2, 0), B(2, 0, 0))ÚÚ^�
BC : x = 2 cos t, y = 2 sin t, z = t, t ∈ [0, 2π] |¤.

���YYYµµµ

4. 2
3

√
2 + π

2 − 1; 5. 6 + 2
√

5π2
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1.

¨

S

z
√
x2 + y2 + 4z2dS, Ù¥S�ý¥¡x2

2 + y2

2 + z2 = 1�

þ�Ü©.

2.

¨

S

√
x2 + y2dS, Ù¥S�I¡x2 + y2 = z2¥÷v

0 ≤ z ≤ a (a > 0)�@Ü©.

3. ¦d­¡z = x2 + y2Úz = 2−
√
x2 + y2¤�¤�áNNÈ

ÚL¡È.

���YYYµµµ

1.3π. 2.2
√

2
3 πa2. 3.V = 5

6π, S = [1
6(5
√

5− 1) +
√

2]π.
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√
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√
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√
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4.

¨

S

x2y3z dS, S ´²¡x+ y + z = 1 31�%��Ü©.

5. ¦­¡S�¡È§Ù¥S´­¡x2 + y2 + z2 = 2Rz
3z2 ≥ 3x2 + 3y2S�Ü©.

6. e­¡S�¥�IëêL«�x = r(θ) sin θ cosϕ,
y = r(θ) sin θ sinϕ, z = r(θ) cos θ,(θ, ϕ) ∈ D, r ∈ C1, ¦

y:­¡S�¡È�σ(S) =

¨
D

√
r2 + r′2r sin θdθdϕ. ¿dd

¦Ñ­¡(x2 + y2 + z2)2 = a2(x2 + y2 − z2) (a > 0)�¡È.

���YYYµµµ

4.
√

3
3360 . 5. πR2. 6. 2

√
2πa2.
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√

3
3360 . 5. πR2. 6. 2

√
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7. �:P�ý¥¡S : x2 + y2 + z2 − yz = 1þ�Ä:, e­
¡S3P:?��²¡ Π �xoy²¡R�,

(1) ¦:P�;,­�Γ;

(2) O�1�.­¡È©

¨

Σ

(x+
√

3)|y − 2z|√
4 + y2 + z2 − 4yz

dS,Ù¥Σ´ý

¥¡S u­�Γþ��Ü©.

���YYYµµµ

7. Γ : x2 + 3
4y

2 = 1; 2π.
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¨

Σ

(x+
√

3)|y − 2z|√
4 + y2 + z2 − 4yz

dS,Ù¥Σ´ý

¥¡S u­�Γþ��Ü©.

���YYYµµµ

7. Γ : x2 + 3
4y
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Greenúúúªªª

O�­�È© I =

ˆ

C

(xex + 3x2y) dx+ (x3 + sin y) dy, Ù

¥È©­� C ©O´:

(1) ���± (x− 2)2 + (y − 2)2 = 4;
(2) l: A(−1, 0) �: B(2, 3) �?¿©ã1w­�.

���YYY

0; e2 + 2e−1 − cos 3 + 25.
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Greenúúúªªª

1. O�­�È©I =

˛
L

xdy − ydx

4x2 + y2
, Ù¥L´±:O1(1, 0)�¥

%, R��»��±(R > 1), �_����.

2. O�­�È©I =

ˆ
L

xdy − ydx

x2 + y2
, Ù¥L��±­�

x2 + y2 = R2(R > 0) �_����.

3. �L��±­� x2 + y2 = 1, U_����, O�­�È©

I =

˛
L

−ydx+ xdy

x2 + 2y2
.

���YYY

1. π; 2. − 2π; 3.
π√
2
.
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Greenúúúªªª

1. O�­�È©I =

˛
L

xdy − ydx

4x2 + y2
, Ù¥L´±:O1(1, 0)�¥

%, R��»��±(R > 1), �_����.

2. O�­�È©I =

ˆ
L

xdy − ydx

x2 + y2
, Ù¥L��±­�

x2 + y2 = R2(R > 0) �_����.

3. �L��±­� x2 + y2 = 1, U_����, O�­�È©

I =

˛
L

−ydx+ xdy

x2 + 2y2
.

���YYY

1. π; 2. − 2π; 3.
π√
2
.
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Greenúúúªªª

4. �¼êf(x, y)´��²¡þäk��ëY �ê��gàg
¼ê, =é?¿x, y, t, kf(tx, ty) = t2f(x, y)¤á.
(1) y²xf ′x(x, y) + yf ′y(x, y) = 2f(x, y).
(2) �D´d�±L : x2 + y2 = 4¤�¤�«�, y²

ˆ

L

f(x, y)dl =

¨

D

(
∂2f

∂x2
+
∂2f

∂y2
)dxdy.

5. ®�f(x)´��ëY¼ê, ­�L : (x− 1)2 + (y − 1)2 = 1,

�_����, y²

˛
L
− y

f(x)
dx+ xf(y)dy > 2π.
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Greenúúúªªª

6. �f(x, y), g(x, y)3ü ��U = {(x, y) : x2 + y2 6 1}þk

��ëY �ê, �
∂f

∂y
=
∂g

∂x
, y²:3ü ��þ�3�:

(ξ, η), ¦�f(ξ, η)η = g(ξ, η)ξ.

7. �D´{ü1w4­��¤�²¡4«�,

u(x, y) ∈ C(2)(D), �
∂2u

∂x2
+
∂2u

∂y2
= 0,

(1) Áy:

˛
L

∂u

∂n
ds = 0, Ù¥

∂u

∂n
�DS÷{ü1w4­

�Lþü 	{���þ����ê;
(2) e�(x, y) ∈ ∂D�, u(x, y) = A(~ê), y²:
u(x, y) ≡ A, (x, y) ∈ D.
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Greenúúúªªª

8. �V(x, y) = P (x, y)i +Q(x, y)j3m«�DS??ëY��,

3DS?��±Lþ, k

˛
L
V · ndl = 0, Ù¥n´�±	{�

ü �þ, y²3DSðk
∂P

∂x
+
∂Q

∂y
= 0.

9. �u(x, y) ∈ C(2)(D), D : x2 + y2 ≤ 1, ∂
2u
∂x2

+ ∂2u
∂y2

= e−x
2−y2 ,

¦È©

˛
∂D

∂u

∂n
ds, Ù¥n�ü 	{�.

���YYY

9. π(1− e−1).

ãããäääwww õõõCCCþþþ���ÈÈÈ©©©ÏÏÏ"""EEESSS



111���...­­­���ÈÈÈ©©©

Greenúúúªªª

8. �V(x, y) = P (x, y)i +Q(x, y)j3m«�DS??ëY��,

3DS?��±Lþ, k

˛
L
V · ndl = 0, Ù¥n´�±	{�

ü �þ, y²3DSðk
∂P

∂x
+
∂Q

∂y
= 0.

9. �u(x, y) ∈ C(2)(D), D : x2 + y2 ≤ 1, ∂
2u
∂x2

+ ∂2u
∂y2

= e−x
2−y2 ,

¦È©

˛
∂D

∂u

∂n
ds, Ù¥n�ü 	{�.

���YYY

9. π(1− e−1).
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Stokesúúúªªª

1.

ˆ
L

(y − z)dx+ (z − x)dy + (x− y)dz Ù¥L ´¥¡

x2 + y2 + z2 = a2 (a > 0) Ú²¡x+ y + z = 0���, L�
���z ¶��¤mÃX.

2. O�­�È©

ˆ
C

(y2 − z2)dx+ (2z2 − x2)dy + (3x2 − y2)dz,

Ù¥­� C´²¡ x+ y + z = 2�Î¡ |x|+ |y| = 1���,
lz¶��5w, C÷_����.

���YYY

1. − 2
√

3πa2; 2. − 24.
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Stokesúúúªªª
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���z ¶��¤mÃX.

2. O�­�È©

ˆ
C

(y2 − z2)dx+ (2z2 − x2)dy + (3x2 − y2)dz,

Ù¥­� C´²¡ x+ y + z = 2�Î¡ |x|+ |y| = 1���,
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���YYY
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√
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Gaussúúúªªª

1.

¨

Σ

x2dydz + (y3 + z + 1)dxdy Ù¥Σ ´þ�¥¡

x2 + y2 + z2 = 1 (z ≥ 0), {����þ.(�Yµ5
3π)

2.

¨

S+

2x3dydz + 2y3dzdx+ 3(z2 − 1)dxdy, Ù¥S+ �­¡

z =
√
x2 + y2 (0 6 z 6 1)�eý. (�Yµ21

10π)

3. O�

¨

S

(2x+ z)dydz + zdxdy, S �k�­¡z = x2 + y2

(0 ≤ z ≤ 1), Ù{��z¶Y��b�.(�Yµ−π
2 )

4. S �þ�¥¡ z =
√

4− x2 − y2 �eý, ¦¨

S

x3dydz + y3dzdx+ (z3 + z2)dxdy√
x2 + y2 + z2

.(�Yµ−116
5 π)
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Gaussúúúªªª

5. O�

¨

S+

xdydz + ydzdx+ zdxdy

(x2 + y2 + z2)
3
2

, S+ �1w4­¡�	

ý, ��:Ø3­¡S+þ.(�Yµ4π)

6. ��þ|−→v (x, y, z) = (yz, zx, 2), O�

¨

Σ+

−→v (x, y, z) · −→n dS,

Σ+ �þ�¥¡x2 + y2 + z2 = 1, z > 0�þý, −→n´Ùþ�
�þ�ü {�.(�Yµ2π)

7.

¨

S+

(x+ y)dydz + (y + z)dzdx+ (z + 1)dxdy, Ù¥S+ �þ

�¥¡ x2 + y2 + z2 = R2 (z > 0, R > 0)�þý.
(�Yµ2πR3 + πR2)
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Gaussúúúªªª

8.

¨

S

(x− y + z)dydz + (y − z + x)dzdx+ (z − x+ y)dxdy, Ù

¥S �­¡ |x− y+ z|+ |y− z+ x|+ |z− x+ y| = 1�	ý.

(�Yµ1 (J«:�KJ:3n­È©Cþ��))

9. I =

"

Σ

x dydz + y dzdx+ z dxdy

(x2 + y2 + 4z2)
3
2

Ù¥ Σ ´­¡

(x− 1)2 + y2 + z2 = a2 (a > 0, a 6= 1) �	ý.

(�Yµ0 < a < 1�,I = 0; a > 1�, I = 2π.)
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³³³¼¼¼êêê

1. �f(x), g(y)3(−∞,+∞)þkëY��¼ê,
f(0) = g(0) = 1, �1�.­�È©ˆ
LAB

yf(x)dx+ (f(x) + zg(y))dy + g(y)dz�´»Ã', ¦�

þ|(yf(x), f(x) + zg(y), g(y))�³¼ê.

2. �f(z)´(−∞,+∞)þ���¼ê, f(0) = 0, ��þ
|−→v = (2xz, 2yf(z), x2 + 2y2z − 1)´���m«�þ��
Å|, ¦−→v�³¼ê.

3. �f(x)´(−∞,+∞)þ���¼ê, f(0) = 1, ��þ|
−→
F = (yf(x), f(x) + zey, ey)´���m«�þ��Å|, ¦

�þ|
−→
F �³¼ê.
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³³³¼¼¼êêê

4.
−→
F = (1− 1

y + y
z ,

x
z + x

y2
,−xy

z2
), (y > 0, z > 0)´Ä´k³

|ºe´§�`²nd, ¿¦§���³¼ê¶eØ´k³
|§�y².

5. y²�þ|−→
F = yz(2x+y+z)

−→
i +zx(x+2y+z)

−→
j +xy(x+y+2z)

−→
k´

k³|, ¿¦Ù³¼ê.
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³³³¼¼¼êêê

6. ®����þ| V = (f(y, z), xz, xy), Ù¥ (x, y, z) ∈ R3.

(1) ¦¼ê f(y, z), ¦� V ´k³|;
(2) � f(0, 0) = 0 �, ¦ V ���³¼ê u(x, y, z);
(3) ¦Ñþã³¼ê u(x, y, z) 3: M(1, 1, 1) ?���ê��
��Ú���.

���YYY

f(y, z) = yz + C, C�?¿~ê; u(x, y, z) = xyz; ���
�|grad u|M = |(1, 1, 1)| =

√
3;����−|grad u|M = −

√
3.
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³³³¼¼¼êêê

6. ®����þ| V = (f(y, z), xz, xy), Ù¥ (x, y, z) ∈ R3.

(1) ¦¼ê f(y, z), ¦� V ´k³|;
(2) � f(0, 0) = 0 �, ¦ V ���³¼ê u(x, y, z);
(3) ¦Ñþã³¼ê u(x, y, z) 3: M(1, 1, 1) ?���ê��
��Ú���.

���YYY

f(y, z) = yz + C, C�?¿~ê; u(x, y, z) = xyz; ���
�|grad u|M = |(1, 1, 1)| =

√
3;����−|grad u|M = −

√
3.
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­­­���ÈÈÈ©©©���´́́»»»ÃÃÃ'''

1. y²­�È©

ˆ
L

(x2 − yz)dx+ (y2 − zx)dy + (z2 − xy)dz�

´»Ã'; ¿¦ˆ (1,1,1)

(0,0,0)
(x2 − yz)dx+ (y2 − zx)dy + (z2 − xy)dz.

2. �¼êϕ(x)äkëY��ê, 3?¿Ø7�:�ØL�:�

{ü1w4­�Lþ, ­�È©

˛
L

2xydx+ ϕ(x)dy

x4 + y2
= 0.

(1) ¦¼êϕ(x). (2) �C´7�:�1w{ü��4­�,

¦

˛
C

2xydx+ ϕ(x)dy

x4 + y2
.
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­­­���ÈÈÈ©©©���´́́»»»ÃÃÃ'''

3. �¼êϕ(x)3(−∞,+∞)þkëY�ê, é?��7�:�
Ø²L�:�Åã1w�{ü��4­�C+, ­�È

©

ˆ
C+

ydx+ ϕ(x)dy

x2 + 4y2
���Ó.

(1) �L+´�^Ø�7�:�Ø²L�:�Åã1w�{ü
��4­�, y²:

ˆ
L+

ydx+ ϕ(x)dy

x2 + 4y2
= 0;

(2) ¦¼êϕ(x);

(3) C+´�7�:�Ø²L�:�Åã1w�{ü��4­

�, ¦

ˆ
C+

ydx+ ϕ(x)dy

x2 + 4y2
.
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Fourier???êêê999êêê���???êêêÚÚÚ

1. �f(x) ´±2π �±Ï�¼ê�

f(x) =

{
π + x, −π ≤ x < 0,

π − x, 0 ≤ x < π.

¦f(x) �Fourier ?ê, ¿|^¤�(JO�

∞∑
n=1

1

(2n− 1)2
,

∞∑
n=1

1

n2
,

∞∑
n=1

(−1)n−1

(2n− 1)3
,

∞∑
n=1

1

(2n− 1)4
,

∞∑
n=1

1

n4
.

���YYY

π

2
+

∞∑
n=1

2[1− (−1)n]

n2π
cosnx,

π2

8
,
π2

6
,
π3

32
,
π4

96
,
π4

90
.

ãããäääwww õõõCCCþþþ���ÈÈÈ©©©ÏÏÏ"""EEESSS



Fourier©©©ÛÛÛ

Fourier???êêê999êêê���???êêêÚÚÚ

1. �f(x) ´±2π �±Ï�¼ê�

f(x) =

{
π + x, −π ≤ x < 0,

π − x, 0 ≤ x < π.

¦f(x) �Fourier ?ê, ¿|^¤�(JO�

∞∑
n=1

1

(2n− 1)2
,

∞∑
n=1

1

n2
,

∞∑
n=1

(−1)n−1

(2n− 1)3
,

∞∑
n=1

1

(2n− 1)4
,

∞∑
n=1

1

n4
.

���YYY

π

2
+

∞∑
n=1

2[1− (−1)n]

n2π
cosnx,

π2

8
,
π2

6
,
π3

32
,
π4

96
,
π4

90
.
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Fourier???êêê999êêê���???êêêÚÚÚ

2. ò[0, π]þ�¼êf(x) = 1− x2 Ðm±2π �±Ï�{u?

ê(L?ØÙÂñ5), ¿¦?ê
∞∑
n=1

(−1)n−1

n2
9
∞∑
n=1

1

n4
�Ú.

3. ò[0, π]þ�¼êf(x) = x2 Ðm¤{u?ê(?ØÂñ5).

���YYY

2. 1− π2

3
+ 4

∞∑
n=1

(−1)n+1

n2
cosnx,

π2

12
,
π4

90
;

3.
π2

3
+ 4

∞∑
n=1

(−1)n

n2
cosnx = x2, x ∈ [0, π]
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2. ò[0, π]þ�¼êf(x) = 1− x2 Ðm±2π �±Ï�{u?

ê(L?ØÙÂñ5), ¿¦?ê
∞∑
n=1

(−1)n−1

n2
9
∞∑
n=1

1

n4
�Ú.

3. ò[0, π]þ�¼êf(x) = x2 Ðm¤{u?ê(?ØÂñ5).

���YYY

2. 1− π2

3
+ 4

∞∑
n=1

(−1)n+1

n2
cosnx,

π2

12
,
π4

90
;

3.
π2

3
+ 4

∞∑
n=1

(−1)n

n2
cosnx = x2, x ∈ [0, π]
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4. �f(x) ´±2 �±Ï�±Ï¼ê, Ù3«m[1, 3]þ����

f(x) =

{
1, 1 < x ≤ 2,

3− x, 2 < x ≤ 3.

1) ÁxÑf(x)3«m[−3, 3] þ�úã, ¿òf(x)Ðm
�Fourier ?ê;
2) ÁxÑf(x)Fourier ?ê�Ú¼êS(x)3«m[−3, 3] þ�
úã;

3) ¦ê�?ê
∞∑
k=1

1

(2k − 1)2
9
∞∑
n=1

1

n2
�Ú.

���YYY

3

4
+

∞∑
n=1

(
1 + (−1)n+1

n2π2
cosnπx+

(−1)n

nπ
sinnπx

)
,

π2

8
,
π2

6
.
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4. �f(x) ´±2 �±Ï�±Ï¼ê, Ù3«m[1, 3]þ����

f(x) =

{
1, 1 < x ≤ 2,

3− x, 2 < x ≤ 3.

1) ÁxÑf(x)3«m[−3, 3] þ�úã, ¿òf(x)Ðm
�Fourier ?ê;
2) ÁxÑf(x)Fourier ?ê�Ú¼êS(x)3«m[−3, 3] þ�
úã;

3) ¦ê�?ê
∞∑
k=1

1

(2k − 1)2
9
∞∑
n=1

1

n2
�Ú.

���YYY

3

4
+

∞∑
n=1

(
1 + (−1)n+1

n2π2
cosnπx+

(−1)n

nπ
sinnπx

)
,

π2

8
,
π2

6
.
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Fourier???êêê999êêê���???êêêÚÚÚ

5. f(x)´±2�±Ï�±Ï¼ê, 3(−1, 1]þ�L�ª

�f(x) =

{
1, −1 < x ≤ 0

1− x, 0 < x ≤ 1
.

(1) ò f(x) Ðm�Fourier ?ê, ¿`²TFourier?ê�Âñ
5;

(2) �Ñ�A�Parseval �ª;

(3) ¦ê�?ê
∞∑

n=1

1

(2n− 1)2
,

∞∑
n=1

1

n2
,

∞∑
n=1

1

(2n− 1)4
9

∞∑
n=1

1

n4
�Ú.

���YYY

3
4 +

∞∑
n=1

(
(−1)n+1 + 1

n2π2
cosnπx+

(−1)n

nπ
sinnπx

)
; π

4

96 ,
π4

90 .
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5. f(x)´±2�±Ï�±Ï¼ê, 3(−1, 1]þ�L�ª

�f(x) =

{
1, −1 < x ≤ 0

1− x, 0 < x ≤ 1
.

(1) ò f(x) Ðm�Fourier ?ê, ¿`²TFourier?ê�Âñ
5;

(2) �Ñ�A�Parseval �ª;

(3) ¦ê�?ê
∞∑

n=1

1

(2n− 1)2
,

∞∑
n=1

1

n2
,

∞∑
n=1

1

(2n− 1)4
9

∞∑
n=1

1

n4
�Ú.

���YYY

3
4 +

∞∑
n=1

(
(−1)n+1 + 1

n2π2
cosnπx+

(−1)n

nπ
sinnπx

)
; π

4

96 ,
π4

90 .
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Fourier???êêê999êêê���???êêêÚÚÚ

6. ò¼êf(x) = x, x ∈ (0, π)Ðm¤2π �±Ï�{u?ê, ¿

¦?ê
∞∑
n=1

1

(2n− 1)2
�Ú.

7. �¼ê f(x) =

{
1, |x| < π

2 ,

0, π
2 ≤ |x| < π.

Áòf(x) Ðm±2π �±Ï�Fourier ?ê, ¿¦?ê
∞∑
n=0

1

(2n+ 1)2
9
∞∑
n=0

(−1)n

2n+ 1
�Ú.

���YYY

π

2
− 4

π

∞∑
n=1

cos(2n− 1)x

(2n− 1)2
;

1

2
+

∞∑
n=1

2(−1)n

(2n+ 1)π
cos(2n+ 1)x.
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Fourier???êêê999êêê���???êêêÚÚÚ

6. ò¼êf(x) = x, x ∈ (0, π)Ðm¤2π �±Ï�{u?ê, ¿

¦?ê
∞∑
n=1

1

(2n− 1)2
�Ú.

7. �¼ê f(x) =

{
1, |x| < π

2 ,

0, π
2 ≤ |x| < π.

Áòf(x) Ðm±2π �±Ï�Fourier ?ê, ¿¦?ê
∞∑
n=0

1

(2n+ 1)2
9
∞∑
n=0

(−1)n

2n+ 1
�Ú.

���YYY

π

2
− 4

π

∞∑
n=1

cos(2n− 1)x

(2n− 1)2
;

1

2
+

∞∑
n=1

2(−1)n

(2n+ 1)π
cos(2n+ 1)x.
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Fourier???êêê

8. �f(x) ´±2π �±Ï�¼ê�÷vα (0 < α < 1)
�Lipschitz ^�:

|f(x)− f(y)| ≤ |x− y|α.

Pa0, an, bn (n = 1, 2, · · · ) ´f(x) �Fourier Xê. ¦y:

|an| ≤
(π
n

)α
, |bn| ≤

(π
n

)α
.
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FourierCCC���

1. ¦¼êf(x) =

{
1, x ∈ [−π, π]

0, others
�Fourier C�.

2. ¦¼êf(x) =

{
e−2x, x ≥ 0

e2x, x < 0
�Fourier C�.

���YYY

2 sinλπ

λ
; F (λ) = 2

ˆ +∞

0
e−2x cosλxdx =

4

4 + λ2
.
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FourierCCC���

1. ¦¼êf(x) =

{
1, x ∈ [−π, π]

0, others
�Fourier C�.

2. ¦¼êf(x) =

{
e−2x, x ≥ 0

e2x, x < 0
�Fourier C�.

���YYY

2 sinλπ

λ
; F (λ) = 2

ˆ +∞

0
e−2x cosλxdx =

4

4 + λ2
.
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1. O� lim
α→0

ˆ 1+α

α

1

1 + x2 + α2
dx.

2. �G(α) =

ˆ α

0

ln(1 + αx)

x
dx,F (α) =

ˆ cosα

0
eα
√

1−x2dx,

¦G′(α), F ′(α).

3. I(α) =

ˆ cosα

sinα
ex

2+xu dx, ¦I ′(0).

���YYY

1.
π

4
; 2. G′(α) =

2

α
ln(1 + α2),

F ′(α) =

ˆ cosα

0

√
1− x2eα

√
1−x2dx− eα| sinα| sinα. 3. e−3

2 .
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¹¹¹ëëëCCCþþþÈÈÈ©©©���555���

1. O� lim
α→0

ˆ 1+α

α

1

1 + x2 + α2
dx.

2. �G(α) =

ˆ α

0

ln(1 + αx)

x
dx,F (α) =

ˆ cosα

0
eα
√

1−x2dx,

¦G′(α), F ′(α).

3. I(α) =

ˆ cosα

sinα
ex

2+xu dx, ¦I ′(0).

���YYY

1.
π

4
; 2. G′(α) =

2

α
ln(1 + α2),

F ′(α) =

ˆ cosα

0

√
1− x2eα

√
1−x2dx− eα| sinα| sinα. 3. e−3

2 .
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¹¹¹ëëëCCCþþþÈÈÈ©©©���555���

4. �f(u, v)3��²¡þkëY� �ê,

F (α) =

ˆ cosα

sinα
f(x+ α, x− α) dx, ¦F ′(α).

5. � g(x) =

ˆ cos3 x

2x
(e−xt

2
+ cos(xt)2) dt, ¦ g′(x) � g′(0).

���YYY

4. F ′(α) =

ˆ cosα

sinα
(f ′1(x+ α, x− α)− f ′2(x+ α, x− α)) dx−

sinαf(cosα+ α, cosα− α)− cosαf(sinα+ α, sinα− α).
5. g′(x) =

−
ˆ cos3 x

2x
t2(e−xt

2
+ 2x sin(xt)2)dt− 3 cos2 x sinx(e−x cos6 x +

cos(x2 cos6 x))− 2x ln 2(e−x4x + cos(x24x)); g′(0) = −2 ln 2.
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4. �f(u, v)3��²¡þkëY� �ê,

F (α) =

ˆ cosα

sinα
f(x+ α, x− α) dx, ¦F ′(α).

5. � g(x) =

ˆ cos3 x

2x
(e−xt

2
+ cos(xt)2) dt, ¦ g′(x) � g′(0).

���YYY

4. F ′(α) =

ˆ cosα

sinα
(f ′1(x+ α, x− α)− f ′2(x+ α, x− α)) dx−

sinαf(cosα+ α, cosα− α)− cosαf(sinα+ α, sinα− α).
5. g′(x) =

−
ˆ cos3 x

2x
t2(e−xt

2
+ 2x sin(xt)2)dt− 3 cos2 x sinx(e−x cos6 x +

cos(x2 cos6 x))− 2x ln 2(e−x4x + cos(x24x)); g′(0) = −2 ln 2.
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|||^̂̂¹¹¹ëëëCCCþþþÈÈÈ©©©555���OOO���ÈÈÈ©©©

1. O�F (u) =

ˆ π
2

0
ln(sin2 x+ u2 cos2 x)) dx, (u > 0) .

2. O�

ˆ +∞

0

arctanαx

x(1 + x2)
dx , Ù¥α > 0.

3. O�

ˆ +∞

0

ln(1 + α2x2)

1 + x2
dx , Ù¥α > 0.

���YYY

1. π ln u+1
2 ; 2. π2 ln(1 + α); 3. π ln(1 + α).
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1. O�F (u) =

ˆ π
2

0
ln(sin2 x+ u2 cos2 x)) dx, (u > 0) .

2. O�

ˆ +∞

0

arctanαx

x(1 + x2)
dx , Ù¥α > 0.

3. O�

ˆ +∞

0

ln(1 + α2x2)

1 + x2
dx , Ù¥α > 0.

���YYY

1. π ln u+1
2 ; 2. π2 ln(1 + α); 3. π ln(1 + α).
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|||^̂̂AAA���­­­���ÈÈÈ©©©OOO���ÈÈÈ©©©

1. |^

ˆ +∞

0

sinx

x
dx =

π

2
O�

ˆ +∞

0

sin2 x

x2
dx.

2. |^EulerÈ©O�

ˆ +∞

0
t−

1
2 e−αtdt, Ù¥α > 0.

3. ¦È©

ˆ +∞

0

x4

(9 + x2)5
dx .

���YYY

1.
π

2
; 2.

√
π√
α
; 3.

π

25 · 33 · 4!
.
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1. |^

ˆ +∞

0

sinx

x
dx =

π

2
O�

ˆ +∞

0

sin2 x

x2
dx.

2. |^EulerÈ©O�

ˆ +∞

0
t−

1
2 e−αtdt, Ù¥α > 0.

3. ¦È©

ˆ +∞

0

x4

(9 + x2)5
dx .

���YYY

1.
π

2
; 2.

√
π√
α
; 3.

π

25 · 33 · 4!
.
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