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1. O�K (�Ñ7��O�Ú½)µ(30 ©)

(a) O� u(x1, . . . , un) =
√

x2
1 + x2

2 + · · ·+ x2
n 3: (t1, t2, . . . , tn) ��©§Ù¥ t21 +

t22 + · · ·+ t2n > 0;

(b) O�N� f(x, y) = (xy2 − 4x2, 3x− 4y2)T 3: (1,−1) ?� JacobiÝ
¶

(c) �½�§ ez − xyz = 0, O�
∂z

∂x
,
∂z

∂y
Ú

∂2z

∂x∂y
;

(d) � f(x, y) = (x− y, 2xy2)T , O� Jf−1.

(e) r¼ê f(x, y) = ex sin(x+ y) 3 (0, 0) : Taylor Ðm��g�"

2. ?Ø¼ê f(x, y) =















(x2 + y2) sin
1

√

x2 + y2
, (x, y) 6= (0, 0)

0, (x, y) = (0, 0)

3 (0, 0) ?�ëY5!

��5±9 (0, 0) ��Sü��� �¼ê��35ÚëY5"(15 ©)

3. ®� u = u(x, y) ÷v�§

∂2u

∂x2
−

∂2u

∂y2
+ a

(

∂u

∂x
+

∂u

∂y

)

= 0,

ÀJëê α, β ��, |^ u(x, y) = v(x, y)eαx+βy ò��§=z�'u v(x, y) ��

§§¦#�§¥ØÑy�� �ê"(10 ©)

4. � x > 0, y > 0, z > 0, ¦¼ê f(x, y, z) = xy2z3 3¥¡ x2 + y2 + z2 = 6R2 þ��

��"(10 ©)

5. ���¼ê f(x, y)3²¡þkëY�¤k/ª��� �ê. é²¡þ½: (x0, y0),

é?¿�Ý α, ½Â��¼ê gα(t) = f(x0 + t cosα, y0 + t sinα). eé?¿ α, Ñk
dgα(0)

dt
= 0 �

d2gα(0)

dt2
> 0. y² f(x0, y0) ´ f(x, y) �4��. (10 ©)

6. � f(x, y) k��ëY �ê, f(0, 1) = f(1, 0), y²3 x2 + y2 = 1 þ���3ü�

ØÓ�:÷v y
∂f

∂x
= x

∂f

∂y
. (10 ©)
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7. � A,B ⊂ R
n �ü�:8§�^ ⊂, ⊃ ½ö = £ãe¡z�K¥üé8Ü�m�'

Xµ

(a) (A ∪B)′ � A′ ∪B′;

(b) (A ∩B)′ � A′ ∩B′.

¿�Ñy²"XJ8Ü'Xæ^�Ø´ =§�Þ~`²��o�ªØ¤á"(10 ©)

8. y²«�¥?¿ü:�m�3X1w��´"(5 ©)
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