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F = (xz, xy, yz) PRQ�S3S"T!U1V!W N V FIX S"Y B"Z [IB\F]O z =
√

1 − x2 − y2 P X1Z Q Z^X_F U H`O z = 0H�DGKaB"ZGFbO"Zdc�O\FbB YIe ZGFfFbO Y F e CgB V!WgP X1Z Q Z^X_F U1Vdh�i X P X1Z U CjJLFbO\FIk V�e"Y CgB"Z T X_K�F e"Y�e K�K\O"Zml
no8p������;<q�r"sutwv\x�yby{z{|}yI~*�m�I�I�\�Iv!��yI~*�(���{z.���*���*�R�^�*���

div F = z + x + y � v�~a�:�����9�\�I�\���_�{���{�3�����I�\�^�
−

∫∫∫

z + x + y dx dy dz
v(~��\�{�^�p���3�\�{�����

1
y*x3�!v"�{�����������-�*��y= @�-�*�^�*�¡�£¢w�����"�b�3�=�\���\�:�0�\�9�\�(��v

�\�m�.�_�{¤"�j�{~

−
∫ π

2

0

∫ 2π

0

∫ 1

0

(r cos ϕ + r sin ϕ cos ϑ + r sin ϕ sin ϑ)r2 sin ϕ dr dϕ dϑ = −π

4
.

¥ �@?�A-B"CEDGFIH�JLK&KLN¦O"A
F = (y2, z2, x2) PRQ�S3S"T!U_VpW N V F�X S"Y B"Z [IB\F§O"A A(1, 0, 0) h B(0, 1, 0) U H C(0, 0, 1) hCgO=[�¨ª©=[ Y O A «¡e3V F e K e3V K!X Y X1H�A_F Q Z�c�O"Z¬O"¨�kEA1B Y F2F� Y F T!e3V O"ZdCEX V F U1V l

no8p������;<q�r"s¯®����(�3�{y{z��.�*���*�R�^�*���
rotF = (y2, z2, x2) = (−2z,−2x,−2y)

�&°±�(�RyI~-�"�j²:�.v\�¡�p�&����z
���9�\���"�d�*�*�.�{�!�³�E�.�p�9�\´p�b~*�R�

rotF
z.�0�*�jv(~

ABC µ �\�b���¶yI~=�b�\��v{�����&¤\v\�^�}�-�*�����^�*�m�E�*���m�<�:�����9�\���"� �1�\¤\v\� ��-�*� �=�*�^�·�jx��9v\���o�d���{���"��¤"�{�(�����I���=�"v\��� ¸7~*�¹�(�:yI~-�\�j²�� µ v"�º�{x��»v¯�-�*�����^�*���*�¼�E�9�!v!���
g(x, y, z) =

x+y+z = 1
�9�\´p�*���^�*�¦v\��v{�(�1�"�gv ∫∫

H

∇g

|∇g · p| dx dy
�:���.�9�"���\�R��v\� � v µ ��� H v(~

ABC µ �"�I���¶yb~=�I�\��v{�
¤"�*�m���^�*�.�½v(~

xy
z.y{²R�(�Iv � v(~-v�~¾v

(0, 0), (1, 0), (0, 1) ¿ y*� ¿ y*� µ �\�I�\�¶yI~=�I�"��v{� � p = (0, 0, 1) � �{y
∇g = (1, 1, 1)

¤\v\�^�!�bv\�¶�-�_� �-�*�^�
��x��.v\� � ��� µ �\�+�0�*�±�3�*�R�<vg�0�9�!v\�m²:¤9�-�\�`¤"�_�����m�}°�~��_�I�I�\�g�*��´
∫∫

H

(−2 + 2x + 2y,−2x,−2y)(1, 1, 1)dy dx =

∫∫

H

−2 dy dx = −2 · TH = −2 · 1

2
= −1.

À ��Á Y [�JLK P X1ZÂO"A f(z) = z2 + 1
z

K e C « Z�X*Ã PRQ�S3S"T!U1V!W F f(x + yi) = u(x, y) + iv(x, y)
O"Z¬O\K i O VdÄ

no8p������;<q�r"s
f(x + yi = x2 − y2 +

x

x2 + y2
+ i

(

2xy − y

x2 + y2

)

Å �EÆÇ¨=[�JLKaCEX S O"A e5+ π

2
i U_Y F U K U F³O"Z S X i�Y O"NÂO"Z¬O\K i O V l

no8p������;<q�r"s
e5(cos π

2
+ i sin π

2
) = e5i
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F(r) = (x, x + y, x + y + z) PRQ�S3S"T!U1V!W N V F�X S"Y B"Z [IB\F
O"A x2 + y2 = 4 h z = 2X S"W X V Z�X_FIX_K�K!X1ZCEX S c�O\FbB Y�e A e F�F}K! Y�T!e3V O"Z e3VdhL«0e A1NGFID T N Y B VpW�i O V ?�F e K!X1H�ÌÍF U F�X1Z^Z�X1Z U H³O V�U Z�K Q ZÎl
¥ �@?�A-B"CEDGFIH�JLK�K�NfO"A

F(r) = (x3, y3, z3) PRQ�S3S"T!U1V!W N V FIX S"Y B"Z [IB\FÏO"A x2 + y2 + z2 = 1
X S"W X V Z�X_FIÐ

S 3C i�P X1Z Q Z�X_FIX Vdh�i X P X1Z U CjJLFbO\FIk V�e"Y CgB"Z T X*K�F e"YIe K�K"O"ZÎl
À �@?�A-B"CEDGFIH�JLK�KLNLO

v(r) = (xez, zex, yey) PRQ�S3S"T!U1V!W N V FIX S"Y B"Z [IB\F�O 3z2 = x2+y2 KL© «ÏP X1Z^HÒÑÓF U_YIPRU Z i XX1H�Ñ Y�U H�A1X U H7O"A x2 + y2 + z2 = 4 S 3C i B"Z�FbO"Z�c�O\FbB Y�e Z�F`F U_Y�i X1Z^N�FbO Y F e CgB V!W FIX1Z [�X1H P X1Z Q Z^X_F U_V KLN P X_Z UCjJLFbO\FIk V�e"Y CgB"Z T X_K�F e"Y�e K�K\O"Zml
Å ��Á Y [�JLK P X1ZÂO"A f(z) = z+1

z−1

K e C « Z�X*Ã PRQ�S3S"T!U1V!W F u(x, y) + iv(x, y)
O"Z^O\K i O V l

Ô �EÆÇ¨=[�JLKaCEX S O"A e1−i arcsin(1/3) U_Y F U K U F³O"Z S X i�Y O"NO"Z¬O\K i O V l
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4π¥ � − 12π
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divF = ez h X V�V X*K O"AgN V FIX S"Y B"Z [IO¹O¹C�X S O"¨ e F�F
FIO Y F e CgB V!W!e3V�� c�X V�S X Y Ì T O S"W�S 3C i N`K e Ì

e"Y ¨�N V B\FbB\K Y O�B\F�F U*Y�T X � 2π(e2 + 3) Ä
Å � x2 + y2 − 1

(x − 1)2 + y2
+ i

−2y

(x − 1)2 + y2

Ô � 2
√

2e

3
− e

3
i


