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1.1.5. (��) z =
5

2
i±

4
√

985

2
(cos θ + i sin θ) éß�, tan 2θ = −12

29

(��) z = −i, ±
√

3

2
+

1

2
i

1.2.1. SX�@/ü< �r���_� í�H"fëß� ��ÜãJ Ãº e����.

1.2.2. (��) {w : Im w ≥ 0} (��) {w : Re w ≥ 0, Im w ≥ 0}

(��) {(u, v) : v ≥ 0, −1 +
v2

4
≤ u ≤ 1− v2

4
} (��) {w : |w| = 1}

1.2.3. (2u2 + 2v2 + 4u +
9

8
)2 = u2 + v2

1.3.3. (��) {w : Re w > 0, Im w < 0} (��) {w : −π

4
< arg w < 0}

(��) {w : |w − 1

2
| > 1

2
, |w +

i

2
| > 1

2
, Re w > 0, Im w < 0}

(��) {w : |w| = 1}

1.3.4. (��) w =
1− iz

3z − i
(��) w =

z − 1

i− 1
(��) w =

z

z − 1
1.3.5. (��) {z : Re z ≥ 0} (��) {z : |z| ≤ 1} (��) {z : Im z ≤ 0}

(��) {z : |z − 1| ≤
√

2, Im z ≤ 0}

1.3.6. x =
2a

a2 + 1
, y =

a2 − 1

a2 + 1
1.4.1. (��) v = −3u + 6 (��) v = −2u + 2 (��) |w − 2| = 3

√
2

(��) |w − 3− i| = 3
√

2

1.4.2. {(u, v) : v > −u + 3, u− 3 < v < u− 7}

i
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1.4.3. w = −1

4
(1− 3i)z + (

3

2
+ 3i)

1.4.4. (��) Im w > −1 (��) Im w > 0

1.4.5. (��) |w + 1 +
1

2
i| =

√
5

2
(��) |w − 1

2
+ i| =

√
5

2

1.4.6. (��) w =
−z − i

3z − i
(��) w =

1

z − (1 + i)
(��) w =

−(3 + i)z − i

z − 2

(��) w =
4− z

z − 2

1.4.7. (��) Im w ≤ 1

2
(��) |w − 1

2
i| ≥ 1

2
(��) Re w ≥ 0

1.4.8. (��) |w − 1− i| < 1 (��) |w + i| >
√

2

1.4.9.
n∑

k=0

cos kθ =
1

2
+

1

2
·
sin(n + 1

2
)θ

sin θ
2

1.4.12. (a + 2b + c)x2 + (−a + 2b − c)y2 + 2i(a − c)xy = d\�"f a = c,

(a + c)x2 + (−a + b)y2 =
d

2
s���

1.4.13. Re α 6= 0, |β|2 − 4(Re α)(Re γ) > 0

1.4.14. α, β, γ�� ÅÒ#Q��� 1pxd���̀¦ ëß�7á¤���H ��õ	כ α− τ, β − τ, γ − τ �� ÅÒ#Q���

1pxd���̀¦ ëß�7á¤���H ��Ér	כ 1lxu�s���. ¢̧ô�Ç, α, β, γ @/���\� ρα, ρβ, ργ\�¦ @/{9�K��̧

��ðøÍ��t�s���. ����"f, α = 0s��¦ β = 1{9� M:\�ëß� 7£x"î
���� �)a��. 7£¤, 0, 1, γ

�� &ñ
���y��+þA_� [j =�Gt�&h��̀¦ s�ê�r����H ��õ	כ γ2 − γ + 1 = 0s� $í
wn����H ��õ	כ

1lxu�e���̀¦ �Ðs���� �)a��.

1.4.16. (��) w = A
z − z0

z − z0
, éß� |A| = 1

(��) w =
az + b

cz + d
, éß� a, b, c, d ∈ R, ad− bc > 0

(��) w = K
z − α

1− αz
, éß� |K| = 1, |α| < 1

1.4.17. ���$� φα(∞) = − 1

α
s��¦, φα(

1

α
) = ∞s���. ëß�{9� φα(L) = Ls����

∞ ∈ Ls�Ù¼�Ð − 1

α
= φα(∞) ∈ Ls��¦

1

α
= φ−1

α (∞) ∈ Ls���.Õª���X<, 0, αx9�

± 1

α
�� {9�f����� 0A\� e��Ü¼Ù¼�Ð L = {tα : t ∈ R}s���. %i�Ü¼�Ð L = {tα : t ∈ R}

s���� φα(0) = αs��¦ φα(∞) = − 1

α
x9� φα(

1

α
) = ∞s�Ù¼�Ð φα��H L �̀¦ L�Ð �Ð

�·p��.
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2.1.1. ||α| − |β|| ≤ |α− β|

2.1.4. (��)
an+1

an
→ 1

e
s�Ù¼�Ð Ãº§4� (��)

an+1

an
→ 2

e
s�Ù¼�Ð Ãº§4�

(��)
an+1

an
→ 0s�Ù¼�Ð Ãº§4�

2.2.1. 0

2.2.5. (��) 1 (��) 1 (��) ∞ (��) e (��)
1

2
(��) 2

2.2.6.

(
α− 1

n

)
+

(
α− 1
n− 1

)
=

(
α
n

)
\�¦ s�6 xô�Ç��.

2.3.2. (n +
1

2
)π, n = 0,±1,±2, . . .

2.3.3. {w : Im w = 0, Re w ≥ 1}

2.3.5. (��) e−2nπ+i log 2 (��) e−(π/2+2nπ) (��) −i

(��) −7

4
π + 2nπ + i(log

√
2 + 2mπ)

2.4.2. ëß�{9� −π < Arg α < πs���� 1lxu��'a>��� $í
wn�ô�Ç��.

2.4.3. (��) |a| (��) min{1,
1

|a| } (��) 1 (��)
1

e
(��) 2 (��)

1√
3

(��) ∞ (��) 1 (��)
5

3

2.4.4. (��) 1pxd�� an = An −An−1 �̀¦ s�6 xô�Ç��.

(��)���$� (��)\�_��#�,/åLÃº
∑

n An(bn+1−bn)õ�Ãº\P� 〈Anbn+1〉s�Ãº§4��

��� /åLÃº
∑

n anbns� Ãº§4��<Ê�̀¦ ·ú� Ãº e����. ���{9� |An| ≤ M s����, Anbn+1 → 0

s���. ¢̧ô�Ç, |An(bn+1 − bn| ≤ M(bn+1 − bn)���X<,
∑

n(bn+1 − bn) = b1s���.

(��) An =

n∑
k=1

zk
s��� ¿º��� |An| =

∣∣∣∣z − zn+1

1− z

∣∣∣∣ ≤ 2

|1− z| s���.

2.4.5. (��)
√

R (��) R (��) R (��) R (��) Rk (��) ∞ (��) 0

2.4.6. (��) z =
2nπi

3
(��) z = ±

√
nπ(1 + i), ±

√
nπ(1− i), n = 0, 1, 2, . . .

(��) z = Log |2nπ|+ i(
π

2
+ 2nπ)

2.4.7. (��) {eπi/4t : e−5 ≤ t ≤ e5} (��) {w : Re w > 0, |w| = e3}

(��) {w : Im w > 0, e−2 < |w| < e14}

(��) {w : 0 < |w| < e14, −π

3
< arg w <

2π

3

2.4.8. (��) Log
√

2 + i(
7π

4
+ 2nπ) (��) Log

√
13− i(arctan

2

3
+ 2nπ)
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2.4.9. (��) e−2nπ+iLog 5 (��) πeei(π/2+2nπ)e (��)
1

2
e−2nπ

(��) −(
π2

4
+ 2nπ2) + i(πLog

√
2 + 2m)

2.4.10. 11/2 + 11/2 = 0,±2s��¦, 2 · 11/2 = ±2s���.

2.4.11. ëß�{9� z = teiθs���� |eiz| = e−t sin θs��¦ |e−iz| = et sin θs���. ����"f,

sin θ > 0s���� 2| cos z| = |eiz + e−iz| ≥ |e−iz| − |eiz|��H t → +∞\� ����"f

+∞�Ð µ1Ïíß�ô�Ç��. sin θ < 0{9� M:\��̧ ��ðøÍ��t�s���. ����"f, ½̈���H �̧|	��Ér

sin θ = 0s���.

2.4.12. ëß�{9� log z\�¦ |9�½+Ë {Log |z|+ i(Arg z + 2nπ) : n = 0,±1,±2, . . . }Ü¼

�Ð s�K����� ¿º |9�½+Ë�Ér °ú ��.

2.4.13. log α = Log |α| + i(Arg α + 2kπ)\�"f αβ = eβLog |α| · eiβ(Arg α+2kπ)

s���.

V� 3 *�×

3.2.1. �̧��H &h�\�"f p�ì�rÔ�¦��0px���.

3.2.2. (��) v(x, y) = y2 − x2 + C (��) v(x, y) = ex sin y + C

(��) �̧�o�<ÊÃº�� ��m���. (��) v(x, y) = − y

x2 + y2
+ C

3.3.2.
∞∑

n=1

n3zn =
z(z2 + 4z + 1)

(1− z)4
\�"f

∞∑
n=1

n3

4n
=

132

81
s���. ¢̧ô�Ç,

∞∑
n=1

n4zn =

z(z3 + 11z2 + 11z + 1)

(1− z)5
\�"f

∞∑
n=1

n4

2n
= 150s���.

3.4.2. (��) (��) (��) (��) (��) z = 0\�"fëß� �ïr�-o�ëß� ~½Ó&ñ
d���̀¦ ëß�7á¤��¦ p�

ì�r��0px���. (��) �̧��H &h�\�"f �ïr�–o�ëß� ~½Ó&ñ
d���̀¦ ëß�7á¤��¦ p�ì�r��0px���.

3.4.4. (��) a = b, c = −1 (��) a = b =
c

2
(��) a = 1, b = 0

(��) a = b = 0

3.4.6. (��)
1

3
(��) 0 (��) 2 (��) �>rF��t� ·ú§6£§

3.4.7. (��) ay − bx (��)
x

x2 + y2
(��) 3x2y − y3 (��) −1

2
log(x2 + y2)

(��) ex2−y2
sin 2xy

3.4.8. a = 3, v(x, y) = −x3 − 1

2
x2 +

1

2
y2 + 3xy2
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3.4.9. �̧�o�<ÊÃº u, v\� @/�#�
∂2(uv)

∂x2
+

∂2(uv)

∂y2
= 2

∂u

∂x

∂v

∂x
+ 2

∂u

∂y

∂v

∂y
s�

$í
wn�ô�Ç��. ����"f u, v�� �̧�o�<ÊÃº{9� M:, uv�� �̧�o�<ÊÃº{9� �¹Ø�æìכ��9r�̧|	��Ér

∂u

∂x

∂v

∂x
+

∂u

∂y

∂v

∂y
= 0s���.

3.4.10. (��) �<ÊÃº f(z) = Bα(z)e−αΛ(z)_� �̧�<ÊÃº\�¦ ½̈ô�Ç��.

(��) |z| < 1 0A\�"f Bα(z) = eαΛ(z) = eαLog z s��¦, (1 + z)α = eα log z s���.

3.4.11. (��) |z| < 1 0A\�"f A′(z) =
1

1 + z2
s���.

(��) �ª�����̀¦ p�ì�r�#� q��§ô�Ç��.

(��) Log �� ]j@/�Ð &ñ
_�÷&%3���Ht� SX������¦ �ª�����̀¦ p�ì�r�#� q��§ô�Ç��.

(��) tan z = i
1− e2iz

1 + e2iz
ü< e2iz =

1 + iz

1− iz
\�¦ s�6 xô�Ç��.

3.4.12. ë�H]j 3.3.3\� _�ô�Ç ÂÒ1pxd�� |Log (1 + z) − z| ≤ 1

2
|z|2

∑
n |z|

n\�"f "é¶

���H ÂÒ1pxd���̀¦ %3���H��. s�\� _��#� lim
n→∞

nLog (1 +
z

n
) = ze���̀¦ ·ú� Ãº e����.

3.4.13. (��) 'Í	P: 1pxd���Ér 1pxq�/åLÃº/BNd��\�"f, ÑütP: 1pxd���Ér &ñ
o� 2.2.4\�"f ��

�:r��.

(��) lim
n→∞

σn = σs�Ù¼�Ð n ≥ N =⇒ |σn − σ| < ε��� �����Ãº N �̀¦ ú̧��̀¦ Ãº

e����. s� M:, A =

N−1∑
n=0

|σn − σ|�� ¿º��� |f(z) − σ| ≤ |eiθ − z|
N−1∑
n=0

|σn − σ| +

ε|(eiθ − z)

∞∑
n=N

(e−iθz)n| ≤ A|eiθ − z|+ εs���.

(��) �ª�����̀¦ p�ì�r�#� q��§ô�Ç��.

(��)

∞∑
n=1

1

n
cos nθ = − log

∣∣∣∣2 sin
θ

2

∣∣∣∣ ,

∞∑
n=1

1

n
sin nθ =

π − θ

2


