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ÍÜµ¿õ ¢�Àä�

I üõ�Þä ü®�þ¤ Û��Æõ

cos5θ = cos5 θ − 10 cos3 θ sin2 θ + 5 cos θ sin4 θ. À��î ´��� -1

ý�ó¢�ãõ ý�Èþ¤ α Âð� À��î ´�� � ,Àª�� üÖ�Ö� °þ�Â® �� ý��ÜÞ�À��×þ P (z) À��î ­Âê -2

¢Âê ��¤¢ ý�ûý��ÜÞ�À�� ¢¤�õ ¤¢ ý��¹�µ÷ �� .´¨� �ó¢�ãõ ßþ� ý�Èþ¤ Ã�÷ α ,Àª�� P (z) = 0

?´êÂð ö���üõ

.À��î Û� �¤ Âþ¥ ��¢�ãõ -3

(x + i)n − (x − i)n = 0, x ∈ R, n ∈ N. (Óó�

cosx + i sinx = sin x + i cosx, x ∈ R. (�

ÛØª ý�ó¢�ãõ .Ý�û¢üõ ö�¤ø¢ π

6
ýù¥�À÷� �� (5,3) ý�ÎÖ÷ ñ�� �¤ |z −A|+ |z −B| = 1 üÌ�� -4

.Àþ¤ø� ´¨¢�� �¤ Û¬��

?¢�ªüõ ñÀ±õ üÜØª �� �� (2,0) ÃîÂõ �� 1
2
°þÂ® �� Å÷�¹� ´½� y = x2 ü�½�õ -5

k2 °þÂ® ø z2 ÃîÂõ �� Å÷�¹� T2 : C → C ø k1 °þÂ® ø z1 ÃîÂõ �� Å÷�¹� T1 : C → C Âð� -6

.À��î Ó�¬�� �¤ T2 ◦ T1 ÛþÀ±� ,Àª��

íÂµÈõ ÃîÂõ �� Å÷�¹� ×þ ø ö�¤ø¢ ×þ °�îÂ� �¤�¬�� �¤ T (z) = (2
√
3 + 2i)z + i ÛþÀ±� -7

.À�Æþ���

×þ



ý�Â� ý¤�µ¨¢ .¢¤�Ú÷üõ ax + by + c = 0 Í¡ �� ´±Æ÷ ©���þÂì �� �¤ �ÎÖ÷ Âû T : C → C ÛþÀ±� -8

(a, b, c ∈ R) .Àþ¤ø� ´¨¢�� ÍÜµ¿õ ¢�Àä� °Æ�Â� ÛþÀ±� ßþ�

¤¢ �î �¤ �½Ô¬ ¤¢ (r, θ) ü±Îì ��Êµ¿õ �� ¯�Ö÷�ä�Þ¹õ .´¨� üã�±Ï ¢Àä ×þ n À��î ­Âê -9

.À��î Ý¨¤ ,À��îüõ ëÀ¬ r = sin nθ �Î��¤

f ´½� �¤ À��ø ùbÂþ�¢ Âþ�Ê� .f(z) = az + bz−1 ø À�ª�� ýÂÔ¬�÷ ÍÜµ¿õ ¢�Àä� b ø a À��î­Âê -10

.À���Þ÷ É¿Èõ

.|ω| = 1 �þ |z| = 1 �î ý¤�Ï�� À�ª�� ÍÜµ¿õ ¢Àä ø¢ ω ø z À��î ­Âê -11

.
∣∣∣ z − ω

1− zω

∣∣∣ = 1 À��î ´��� |zω| 6= 1 Âð�

:Âð� �ú�� ø Âð� À÷����Èµõ z4, z5, z6 ø z1, z2, z3 ÍÜµ¿õ ¢�Àä� §��¤ �� ý�û¶Ü·õ À�û¢ ö�È÷ -12

det



1 1 1

z1 z2 z3

z4 z5 z6


 = 0 �þ det



1 1 1

z1 z2 z3

z4 z5 z6


 = 0

ø Âð� ´¨� á�®�� ýø�Æµõ ¶Ü·õ À�û¢ ö�È÷ .À�µÆû ¶Ü·õ ×þ §��¤ z1, z2, z3 ∈ C À��î­Âê -13

.z2
1

+ z2
2

+ z2
3

= z1z2 + z2z3 + z3z1 ,Âð� �ú��

:À�û¢ ö�È÷ À�ª�� ÍÜµ¿õ �½Ô¬ ¤¢ y = x2 ü�½�õ ýø¤ �ÎÖ÷ ¤�ú� z1, z2, z3, z4 À��î ­Âê -14

.Re(z1 + z2 + z3 + z4) = 0 Âð� �ú�� ø Âð� À÷¤�¢ ¤�Âì ùÂþ�¢ ×þ ýø¤ �ÎÖ÷ ¤�ú� Âû

|zi+1 + zi+2| = |zi+3 + zi+4 + zi+5| �î À�ª�� üÎÜµ¿õ ¢�Àä� z5 ø . . . ø z2 ø z1 À��î ­Âê -15

.z1 + z2 + · · · + z5 = 0 À��î ´��� zi+5 = zi ø i = 1,2, . . . ,5 ý�¥���

ý�� Ü Þ �À � � Â � ,xn sin(α) − λn−1x sin(nα) + λn sin
(
(n − 1)α

) ý�� Ü Þ �À � � À � � î ´ �� � -16

.´¨� ÂþÁ�Ç¿� x2 − 2λ cos(α)x + λ2

n−1∏

k=1

(1− ωk) = n :À�û¢ ö�È÷ ω = e
2π
n i Âð� -17

:À�û¢ ö�È÷ z ∈ C Âð� .
n∑

k=1

zk = 0 �î |zk| = 1 Ý�ª�� �µª�¢ k = 1, . . . , n ý�Â� À��î ­Âê -18

n∑

k=1

|z − zk|2 = n
(
1+ |z|2

) (Óó�

max
{
n, n|z|

}
≤

n∑

k=1

|z − zk| ≤ n
(
1+ |z|

) (�

(n ≥ 3) .z = 0 Âð� �ú�� ø Âð�
n∑

k=1

|z − zk| = n (�

ø¢


