üóŚãŮ ĆÞÆŞ

:(Easy) ôøć ýÂĺ

ÍÜţ£õ ćŘÀäŘ

I üõĄÞä üőŚþď ÛŐŚÆõ

.ÀČÆþĄĂŞ Řď Âþě ÍÜţ£õ ćŘÀäŘ ěŘ ŒþÂû üśÎì ŰŚÊţ£õ -1

(0, −8) (Š (3, 0) (ÓóŘ ( √ 3, −1) (Ű (−π, −π) (Ť

.ÀČĂî ŘÀČŢ Řď ùÀł ùćŘć ÍÜţ£õ ýŚûćÀä ŠÂőÛňŚ§ ø áĄÞźõ ćďĄõ Âû ďć -2

(−1, −1) ø (0, 3) (Š (1, √ 2) ø (− √ 3, 1) (ÓóŘ

.ÀČÆþĄĂŞ x + iy éďŚãţõ ŰďĄň ĆŞ Řď Âþě ÍÜţ£õ ćŘÀäŘ -3

(1 + i)^6 − (1 − i)^6 (Š (2 − i)^4 (ÓóŘ

(2 − i)^2(3 + 4i) 25 (Ű ( −1 + i√3 2 )_3 (Ť ( 1 + i√3 1 − i

)_{40} ( Ž (−1 + i √ 3)^{60} (Ÿ z z (đ (2z + 5)( √ 2 − i) 2z + 5 (Ĳ

.ÀČĂî ťŞŚŹ Řď Âþě ýŚûćŚ¡ŮŘ üţĺďć -4

z_2 ≠ 0 | | | z_1 z_2 | | | = |z_1| |z_2|

(Š |z_1z_2| = |z_1||z_2| (ÓóŘ

z_1z_2 = z_1z_2 (Ű z_1 + z_2 = z_1 + z_2 (Ť | ||z_1| − |z_2| | | ≤ |z_1 ± z_2| ≤ |z_1| + |z_2| ( Ž zz = |z|2 (Ÿ

(z ≠ 0) Im (1 z ) = − Im(z)

|z|^2

(đ (z ≠ 0) Re (1 z ) = Re(z) |z|^2 (Ĳ

Œþ

ÀČĂî ťŞŚŹ -5 |z_1 + z_2|^2 = |z_1|^2 + |z_2|^2 + 2 Re(z_1z_2) ,ÀłŚŞ z_2 ø z_1 ĆŞ 0 ěŘ ÛňŘø ýŚûÍąÝČœ öŚČõ ĆþøŘě θ ø z_1, z_2 ≠ 0 ÂðŘ Ćî ÀþÂČÚŞ ĆźČţœ ø cos θ =

Re(z_1z_2) |z_1| |z_2| .

:ÀþďøŊ ťĺćĆŞ ÍÜţ£õ Ć¡Ôň ýø ď Řď Âþě ŕŚÖœ üĺÀĂû öŚØõ -6 |z − i| + |z + i| < 4 (Š |z − i| < 1 (ÓóŘ |z − 1| < 2|z + 1| (Ű |z − 1| < |z + 1| (Ť |z|^2 − 3|z| + 2 < 0 ( Ž |z − i| > 2|z + i| (Ÿ arg(z^2) = π 3 (đ arg(z) = 15 6 π (Ĳ Re(z + 1) = |z| (ć arg(z^3) = π 2 (ă Re(z) + Im(z) = 0 ( ď Re ( 1 1 + z ) = 1 (č Im(z^2) = 4 (ę | Re(z)| + | Im(z)| = 1 (ě Re(z^2) = Im(z^2) (ľ Re ( 1 z ) = 1 4 (ğ z(z + 2) = 3 ( ŋ z^2 = z^2 (ń z^4 = z^2 (à z = 1 z (ŕ .ÀČĂî Û§ Řď Âþě ŰĎćŚãõ -7 z^2 =

1 − i 1 + i

(Š z^3 = −i (ÓóŘ z^n + 1 = 0 (Ű z^4 + 4 = 0 (Ť z^n = nz ( Ž z^n + i = 0 (Ÿ 1 − z^2 + z^4 − z^6 = 0 (đ 1 + z^2 + z^4 + z^6 = 0 (Ĳ z^4 − 4iz^3 − 6z^2 + 4iz + 1 = 0 (ć z^2 + (1 − i)z + 1 + i = 0 (ă 3z^3 + 3z^2 + z + 9 = 0 ( ď z^3 + 3z^2 + 3z + 9 = 0 (č z^{2n} + 5z^n + 6 = 0 (ę z^n = z^{n+1} (ě z^{2n} + z^{2n−2} + · · · + z^2 + 1 = 0 (ľ z^n + z^{n−1} + · · · + z + 1 = 0 (ğ ( 1 + i tan θ

1 − i tan θ

)_n = 1 + i tan nθ 1 − i tan nθ

ÀČĂî ťŞŚŹ -8

øć

:ÀČûć öŚÈœ ŰďĄň SSþŘ ďć ÀĂłŚŞ ÍÜţ£õ ćÀä øć z_2 ø z_1 ÀČĂî ŋÂê -9

|z_1 + z_2|^2 + |z_1 − z_2|^2 = 2 ( |z_1|^2 + |z_2|^2 ) (ÓóŘ

|1 − z_1z_2|^2 − |z_1 − z_2|^2 = ( 1 − |z_1|^2 )( 1 − |z_2|^2 ) (Š |z_1z_2 − 1| ≤ |z_1 − 1| + |z_2 − 1| :ÀČĂî ťŞŚŹ |z_2| = 1 Śþ |z_1| = 1 ÂðŘ (Ť

ýĆÎŞŘď ďć Ćî (r, θ) üśÎì ŰŚÊţ£õ ĆŞ ŕŚÖœ ĆäĄÞźõ .ÀœŘùÀł ùćŘć b > 0 ø a > 0 ÀČĂî ŋÂê -10

ø a = b ,a > b ťóŚ§Ćĺ ďć Ćî ÀČĂî ÕČÖ¡Ů .ćďŘć ôŚœ üœøÃÜ§ Œþ ÀĂĂîüõ ëÀň r = a + b cos θ

:ÀĂþŊüõ ťĺćĆŞ üœøÃÜ§ ýŘÂŞ Âþě ýŚûÛØł a < b

a < b a = b a > b ŘÂþě ,ćďŘć ôŚœ ěŚĺűÜŹ r = 1 + 2 cos θ üĂ¡Ăõ ø ÀĂõŚœüõ ÃČœ ďŘĄóć Řď üĂ¡Ăõ a = b ťóŚ§ ďć

.ćÂî Ýĺď Řď ĆþøŘě Œþ űÜŹ öŊ ŒÞîĆŞ öŘĄŮüõ

?ćĄłüõ ĆţłŚÚœ ýŘĆäĄÞźõ Ćİ ĆŞ (x − 4)^2 + (y + 3)^2 = 4 ýùÂþŘć ,z → z + 1 + i ñŚÖţœŘ ť¡Ů -11

.ÀČĂî ŘÀČŢ Řď ĆäĄÞźõ SSþŘ ýĆóćŚãõ

öŚÈœ ,ÀœďŘć ďŘÂì ŔŘÀśõ ěŘ ùÀœďÁð ťĺŘď Íą Œþ éÂÏ Œþ ďć üÚÞû ,z_1, . . . , z_n ∈ C ÀČĂî ŋÂê -12 . n∑ k=1 z^{−1}_k ≠ 0 ø n∑ k=1 z_k ≠ 0 :ÀČûć

:ÀČûć öŚÈœ |z_1| = |z_2| = |z_3| ≠ 0 ø ÀĂłŚŞ ÃþŚÞţõ ĆÎÖœ Ćĺ z_1, z_2, z_3 ∈ C ÂðŘ -13

.z_1 + z_2 + z_3 = 0 ÂðŘ ŚúĂŮ ø ÂðŘ ÀĂţÆû áĚőĎŘýøŚÆţõ űÜůõ Œþ ğĄŐď Śû z_k

:ÀČûć öŚÈœ ,ÀĂłŚŞ (j, n) = 1 ÂðŘ ,ω = e^{2π}n^i ÀČûć ďŘÂì -14 { 1, ω^j , ω^{2j} , . . . , ω^{(n−1)j} } = { 1, ω, ω^2, . . . , ω^{n−1} } n−1∑ k=0 ω^k = 0 :ÀČûć öŚÈœ ω ≠ 1 ø ω^n = 1 ÂðŘ -15

.ÀČĂî ĆśĺŚ¡õ Řď (1 − ω)(1 − ω^2)(1 − ω^3)(1 − ω^4) ďŘÀÖõ ,ω ≠ 1 ø ω^5 = 1 ÀČûć ďŘÂì -16

:ÀČĂî ťŞŚŹ ÀĂłŚŞ üÖČÖ§ ýćŘÀäŘ Śû b_k ø Śû a_k ÂðŘ -17 (^n∑ k=1 a_k

)_2 + (^n∑ k=1 b_k

)_2 ≤ n∑ k=1 √ a^2_k + b^2_k

Ćĺ