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�!(�K10©)-P (x, y) = xex + 3x2y Q(x, y) = x3 + sin y,

K
∂P

∂y
=
∂Q

∂x
= 3x2.−−−−−−−−−−−−(2©)

(1) d��úª§� (D�­�C¤�«�)

I =

¨

D

(
∂P

∂y
− ∂Q

∂x
)dxdy = 0.−−−−−−−−− (5©)

(2) d
∂P

∂y
=
∂Q

∂x
��§­�È©�´»Ã'§K ——————(7©)

I =

ˆ (2,3)

(−1,0)

Pdx+Qdy =

(ˆ (2,0)

(−1,0)

+

ˆ (2,3)

(2,0)

)
Pdx+Qdy

=

ˆ 2

−1

xexdx+

ˆ 3

0

(8 + sin y)dy = e2 + 2e−1 − cos 3 + 25.−−−−− (10©)

�! (�K�20©µ11�K12©¶12�K8©)

1. (1) �¦ V ´k³|§

K rotV =

∣∣∣∣∣∣∣∣∣
i j k

∂
∂x

∂
∂y

∂
∂z

f(y, z) xz xy

∣∣∣∣∣∣∣∣∣ = (0, f ′z − y, z − f ′y) = (0, 0, 0).——–(2©)

l
 f ′z = y � f ′y = z, )� f(y, z) = yz + C, C�?¿~ê.———(4©)

(2) f(0, 0) = 0�, f(y, z) = yz. d

yzdx+ xzdy + xydz = d(xyz + C),

K� V ���³¼êu(x, y, z) = xyz.————(8©)

(3) FÝ�����ê�����, ����|grad u|M = |(1, 1, 1)| =
√

3;——–(10©)

KFÝ�����ê�����, ����−|grad u|M = −
√

3.————-(12©)

2. d¹ëCþ~ÂÈ©���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)).−−−−−−− (6©)

g′(0) = −2 ln 2.−−−−−−− (8©)

n!(�K20©)
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(1) �âFourierXê�Ðmúª�

a0 =

ˆ 1

−1

f(x)dx =

ˆ 0

−1

dx+

ˆ 1

0

(1− x)dx =
3

2
,−−−−−−−− (1©)

an =

ˆ 1

−1

f(x) cosnπxdx =

ˆ 0

−1

cosnπxdx+

ˆ 1

0

(1− x) cosnπxdx =
(−1)n+1 + 1

n2π2
,−− (3©)

bn =

ˆ 1

−1

f(x) sinnπxdx =

ˆ 0

−1

sinnπxdx+

ˆ 1

0

(1− x) sinnπxdx =
(−1)n

nπ
.−−−−− (5©)

¤±éA�Fourier?ê�

3

4
+
∞∑
n=1

(
(−1)n+1 + 1

n2π2
cosnπx+

(−1)n

nπ
sinnπx

)
.−−−−(7©)

dDirichletÂñ½n§�x�Ûê�, ÙFourier?êÂñ�
f(x− 0) + f(x+ 0)

2
=
f(1− 0) + f(−1 + 0)

2
=

1

2
;————(8©)

�xØ�Ûê�, ÙFourier?êÂñ�f(x)g�.————-(9©)

(2) Parseval�ª:
a2

0

2
+
∞∑
n=1

(a2
n + b2

n) =

ˆ 1

−1

f 2(x)dx−−−−−−−−−−− (11©)

=
9

8
+
∞∑
n=1

(
((−1)n+1 + 1)2

n4π4
+

1

n2π2

)
=

ˆ 0

−1

dx+

ˆ 1

0

(1− x)2dx =
4

3
.

l
k
∞∑
n=1

4

(2n− 1)4π4
+
∞∑
n=1

1

n2π2
=

5

24
. (4)−−−−−−− (13©)

(3) -x = 0, �
3

4
+
∞∑
n=1

(−1)n+1 + 1

n2π2
= f(0) = 1 , n = 2k − 1�,

∞∑
k=1

2

(2k − 1)2π2
=

1

4
=⇒

∞∑
n=1

1

(2n− 1)2
=
π2

8
=⇒

∞∑
n=1

1

n2
=
π2

6
.−−−−−−−−−(16©)

dþ¡(4)ª§ �
∞∑
n=1

1

(2n− 1)4
=
π4

96
=⇒

∞∑
n=1

1

n4
=
π4

90
.—————-(20©)

o!(�K8©)

f(x) =
1

x2 − 2x− 3
=

1

(x+ 1)(x− 3)
=

1

4

(
1

x− 3
− 1

x+ 1

)
=

1

8
· 1

1 + x−5
2

− 1

24
· 1

1 + x−5
6

−−−−−−−−(2©)

�

∣∣∣∣x− 5

2

∣∣∣∣ < 1, �

∣∣∣∣x− 5

6

∣∣∣∣ < 1, =Âñ«m�3 < x < 7�§————(4©)

þª =
1

8

∞∑
n=0

(−1)n
(
x− 5

2

)n

− 1

24

∞∑
n=0

(−1)n
(
x− 5

6

)n

−−−−−−−−(6©)

=
1

24

∞∑
n=0

(−1)n
(

3

2n
− 1

6n

)
(x− 5)n.−−−−− (7©)
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f (4)(5) = 4!× 1

24

(
3

24
− 1

64

)
=

121

648
.−−−−(8©)

Ê!(�K 10©)

)µ-an(x) = (−1)n−1

(
1 +

1

n(2n− 1)

)
x2n, lim

n→∞

∣∣∣∣an+1(x)

an(x)

∣∣∣∣ = x2,

K?ê�Âñ«m�(−1, 1). �|x| < 1�,——————(2©)

∞∑
n=1

(−1)n−1

(
1 +

1

n(2n− 1)

)
x2n =

∞∑
n=1

(−1)n−1x2n +
∞∑
n=1

(−1)n−1

n(2n− 1)
x2n

∞∑
n=1

(−1)n−1x2n =
x2

1 + x2
, |x| < 1,−−−−−−−− (4©)

∞∑
n=1

(−1)n−1

n(2n− 1)
x2n =

1

2

∞∑
n=1

(−1)n−1

2n(2n− 1)
x2n =

1

2

∞∑
n=1

ˆ x

0

(−1)n−1

2n− 1
t2n−1dt

=
1

2

ˆ x

0

(
∞∑
n=0

(−1)n

2n+ 1
t2n+1

)
dt =

1

2

ˆ x

0

(
∞∑
n=0

ˆ t

0

(−1)nu2ndu

)
dt−−− (6©)

=
1

2

ˆ x

0

(ˆ t

0

(
∞∑
n=0

(−1)nu2n

)
du

)
dt =

1

2

ˆ x

0

(ˆ t

0

1

1 + u2
du

)
dt−−− (7©)

=
1

2

ˆ x

0

arctan tdt =
1

2
x arctanx− 1

4
ln(1 + x2)−−−−−−(9©)

¤±S(x) =
x2

1 + x2
+

1

2
x arctanx− 1

4
ln(1 + x2) (|x| < 1).————(10©)

8!(�K10©)

)µ�S�²¡x+ y + z = 2þ±C�>.�Ü©§��ý§S�C�¤mÃX§Ùü

 {�n = − 1√
3
(1, 1, 1), dStokesúª�———-(2©)

˛

C

(y2 − z2)dx+ (z2 − 2x2)dy + (x2 − 3y2)dz = − 1√
3

¨

S

∣∣∣∣∣∣∣∣∣
1 1 1

∂
∂x

∂
∂y

∂
∂z

y2 − z2 z2 − 2x2 x2 − 3y2

∣∣∣∣∣∣∣∣∣
=

1√
3

¨

S

(6x+ 8y + 4z)dS =
1√
3

¨

S

(2x+ 4y + 8)dS −−−−−−(6©)

D : |x|+ |y| ≤ 1�S3²¡Oxyþ�ÝK,dS =
√

1 + z′2x + z′2y dxdy =
√

3dxdy—-(8©)

dÈ©«��é¡5: I =
1√
3

¨

D

(2x+ 4y + 8) ·
√

3dxdy =

¨

D

8dxdy = 16.—–(10©)

Ô!(�K12©)

)µ-P =
x

(x2 + y2 + 4z2)
3
2

, Q =
y

(x2 + y2 + 4z2)
3
2

, R =
z

(x2 + y2 + 4z2)
3
2

∂P

∂x
+
∂Q

∂y
+
∂R

∂z
= 0,−−−−−− (2©)
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�0 < a < 1�, Σ¤��NΩØ�¹�:, dGaussúªk

I =

˚

Ω

(
∂P

∂x
+
∂Q

∂y
+
∂R

∂z

)
dV = 0.−−−−−−(4©)

�a > 1�, Σ¤��NΩ�¹�:, P,Q,R3�:vk½Â, ØU��^Gaussúª.

év
��ε > 0, 3ΣS�­¡S : x2 + y2 + 4z2 = ε2, �Sý, §¤�N�V0. @

oΣ�S���N§��	ý, �N�V , ügA^Gaussúª�————-(6©)

I =

¨

Σ∪S

−
¨

S

Pdydz +Qdzdx+Rdxdy −−−−−−−−− (8©)

=

˚

V

(
∂P

∂x
+
∂Q

∂y
+
∂R

∂z

)
dV −

¨

S

Pdydz +Qdzdx+Rdxdy −−−−−−(10©)

= − 1

ε3

"

S

xdydz + ydzdx+ zdxdy =
3

ε3

˚

V0

dV =
1

ε3
· 4

3
π · ε · ε · 1

2
ε = 2π.−−−−(12©)

l!(�K�10©µ11�K4©¶12�K6©)

1. )µP an =
1

3
√

3 3
√

3 4
√

3 · · · n
√

3
=

1

31+ 1
2

+···+ 1
n

, ¤?Ø?ê�
∞∑
n=1

an.

1

n
> ln(1+

1

n
) =⇒ 1+

1

2
+· · ·+ 1

n
> ln(1+1)+ln(1+

1

2
)+· · ·+ln(1+

1

n
) = ln(n+1)−−−−−−(2©)

∴ an <
1

3ln(n+1)
<

1

3lnn
=

1

nln 3
−−−−−−3©

Ï�?ê
∞∑
n=1

1

nln 3
Âñ, d'��O{, K?ê

∞∑
n=1

anÂñ.———-(4©)

2. y²:

ˆ +∞

0

e−xf(x) dx =

ˆ +∞

0

(
∞∑
n=0

anx
ne−x

)
dx. �x > 0 �,

ex >
xn

n!
=⇒ xne−x < n! =⇒ anx

ne−x < ann!,−−−−−− (2©)

du
∞∑
n=0

ann!Âñ,d¼ê�?ê��Âñ���dA.d�O{,?ê
∞∑
n=0

anx
ne−x3[0,+∞)þ

��Âñ. ¤±é?¿�½� A > 0,

ˆ A

0

(
∞∑
n=0

anx
ne−x

)
dx =

∞∑
n=0

an

ˆ A

0

xne−x dx,−−−−−−−− (4©)

A→ +∞�,
ˆ +∞

0

(
∞∑
n=0

anx
ne−x

)
dx =

∞∑
n=0

an

ˆ +∞

0

xne−x dx =
∞∑
n=0

anΓ(n+1) =
∞∑
n=0

ann! .−−(6©)
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