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ùÀ�Ø�
À�÷�õ â���� ¥� �µ¨¢ ö� Ûõ�ª �î ´¨� (Blog)  �Ü� üÞµþ¤�Úó ý�Ìê �� â��¤ ùÀÞä ¤�Ï �� �õ�÷ ö�þ�� ßþ�ø À��îüõ ëÀ¬ supjzj<1(1� jzj) log 11� jzj jf 0(z)j <1 ¯Âª ¤¢ ø ù¢�� üÜ�Ü½�D À��ø ×Æþ¢ ¤¢ �î ,À÷�f.À�µÆû VMOA ý�Ìê ¥� üþ�û�Ìê Âþ¥ �Þû �î ,1 � p <1 �î Bp ,ø�� üÜ�Ü½� ý�û�Ìê
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¤�µÔÚÈ��
�ó�Öõ §�¨� Â� �õ�÷ ö�þ�� ßþ�Univalent Funtions ; V MOA and Related Spaes Petros GalanPoulos: Daniel Girela: Rodrigo Hernandez (MathematiaJosephina; In:2011)ý�û�Ìê ø VMOA ý�Ìê ¤¢ �ú÷� ´þ�Ìä ø ¥¤� ×� â���� ¥� ü¬�¡ §�î �õ�÷ ö�þ�� ßþ� ¤¢ .ùÀª �µª�÷ß�� Í��ø ¤ ù¤�� ¤¢ �õ�÷ ö�þ�� ßþ� Â¨�Â¨ ¤¢ ´¨� ùÀª ´��� ø ö��� ö� �� ¯��Âõ ý�þ�Ìì ø ùÀª ü¨¤Â� �µÆ��øö� ¥� ü�ªø¤ ý�úó�·õ .Ýþ¤�¢ �ú÷� ¤¢ ¥ ¤� ×� â���� ´þ�Ìä �� ü¬�¡ ���� ø Ý��îüõ �ãó�Îõ �û�Ìê ßþ�: �î Ý�û¢ üõ ö�È÷.Ýþ¤ø�üõ×þ ���¤� �� ß��»Þû.´Æ�÷  �Ü� üÞµþ¤�Úó ý�Ìê �� ÕÜãµõ �õ� ¢¤�¢ ¤�Âì Up>1Bp ¤¢ ¤�À÷�Âî ¥ ¤� ×� â��� ×þ: �î Ý�û¢ üõ ö�È÷ ñ�·õ.´Æ�÷ p < 2 �� Bp ,ø��� ý�û�Ìê ¥� ×þ º�û ¤¢ �õ� ,¢¤�¢ ¤�Âì Blog ¤¢ ¤�À÷�Âî ¥ ¤� ×� â��� ×þ.Ý�û¢üõ �Âª �¹�þ� ¤¢ �¤ ö� ÓÜµ¿õ ý�û´ÞÆì ÂÊµ¿õ ¤�Ï �� �î ´¨� ÛÊê 3 Â� ÛÞµÈõ �õ�÷ ö�þ�� ßþ���ó�÷� ¥� ü¨�¨� ý�þ�Ìì ø Óþ¤�ã� �÷�ð�À� ¤�Ï �� �úÈ¿� ßþ� ¥� ×þ Âû ¤¢ �î ´¨� Ç¿� ø¢ Ûõ�ª ñø� ÛÊêÍÜµ¿õ ø üÖ�Ö� ��ó�÷� §ø¤¢ ¤¢ ÛÊê ßþ� ¶��±õ �î Û�ó¢ ßþ� �� ø ¢�ª üõ �ÂÎõ ÍÜµ¿õ ��ó�÷��ø üÖ�Ö�2



.Ý�û¢üõ á��¤� °¨��õ â��Âõ �� �¤ �Ï��Âõ ý�þ�Ìì ��±�� ,¢�ªüõ Åþ¤À�,�ÜØþÂ þ¢ ,ø�� � ,Hp ×�¨�î ý¢¤�û ,ßÞðÂ � ý�û�Ìê �ÜÞ� ¥� ÓÜµ¿õ ý�û�Ìê üêÂãõ � � 2 ÛÊê ¤¢Ýþ¢Âî ©�� �û�Ìê ßþ� «��¡ ü¡Â� ö��� ø (Blog)  �Ü� üÞµþ¤�Úó ,�µ�ª ²�ó ý�û�Ìê ,VMOA ,BMOA.Àª�� �µª�¢ �¤ �û�Ìê ßþ� �� ü��õÀÖõ üþ��ª� ùÀ�÷��¡ ��.À÷�ùÀª ´��� ø ö��� üÜ¬� ý�þ�Ìì : ��¨ ÛÊê ¤¢
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1 ÛÊê
ÎÜµ¿õ ø üÖ�Ö� ��ó�÷� ¥� üþ�þ�Ìì ø Óþ¤�ã�
0 < p <1 Âð� .Àª�� �´±·õ ýù¥�À÷� �� ù��¿ó¢ ýù¥�À÷� ý�Ìê ×þ X Ý��î Âê 1.0.1 ÓþÂã�.Ý��îüõ ÓþÂã� .Àª�� X Â� ÍÜµ¿õ ÂþÁ� ù¥�À÷� â��� ×þ f øjjf jjp = fZ� jf jpd�g 1p.jjf jjp <1 �î ´¨� ùÀª Û�ØÈ� üþ�ûf ��Þ� ¥� Lp(�) ø.Ý�õ�÷ f ýLp �Â÷ �¤ jjf jjp.1 < p <1 ø ù¢�� �ø¢�õ ý�û�Þ÷ qø p Ý��îÂê (2üØÆê�Ø��õ ø 1¤Àó�û ýø�Æõ�÷) 2.0.1 ��Ìì[0;1℄ ¤¢ ¢Â� �� X Â� ÂþÁ� ù¥�À÷� üã���� g; f ��÷ ø .Àª�� � ´±·õ ù¥�À÷� �� ù¥�À÷� ý�Ìê ×þ X ß��»Þû: Ýþ¤�¢ �¤�¬ ßþ� ¤¢ .À�ª��Holder1Minkowski24



ÎÜµ¿õ ø üÖ�Ö� ��ó�÷� ¥� üþ�þ�Ìì ø Óþ¤�ã� 1 ÛÊêZX fgd� � fZX fpd�g 1p fZX gqd�g 1q (1)ZX(f + g)pd�g 1p � ZX(f)pd�g 1p + fZX(g)pd�g 1p (2)ù�Ú÷� p = q = 2 Âð� ´¨� éøÂãõ üØÆê�Ø��õ ýø�Æõ�÷ �� (2) ýø�Æõ�÷ ø ¤Àó�û ýø�Æõ�÷ �� (1) ýø�Æõ�÷.´¨� éøÂãõ ��¤��ª ýø�Æõ�÷ �� (1) ýø�Æõ�÷.¢�ª �ã��Âõ ßþ¢ø¤ ÍÜµ¿õ ø üÖ�Ö� ��ó�÷� ��µî ¥� 5.3 ��Ìì �� : ö�ûÂ�À � ÷� õ � û� ä� Þ ¹ õ Â þÁ � ©¤� Þ ª ¢�À ã � á� Þ µ �� X ü � ã þ � ö¢� � ü û� � µ õ �� 3.0.1 ÓþÂã�.´¨� üû��µõ �(En) �î ´¨� (n = 1;2;3; : : :)En 2 m.À�ª�� üû��µõ �� ýù¥�À÷� ý�Ìê ø¢ (Y; F; �) ø (�; '; �) Ý��î Âê (ü����ê ý��Ìì) 4.0.1 ��Ìì.Àª�� ¤�ÂìÂ� Âþ¥ Íþ�Âª ¥� üØþ �î ù¢�� ´±·õ ø ÂþÁ� ù¥�À÷� ('� F ) üã��� f À��î Âê ß��»ÞûZX d�(x) ZY jf(x; y)jd�(y) <1 �þ øZY d�(y) ZX jf(x; y)jd�(x) <1: ü�ãþ ¢�Þ÷ Ëþ�ã� �¤ ýÂ�ð ñ�ÂÚµ÷� °��Â� ö���üõ �¤�Ê�þ� ¤¢ZX d�(x) ZY jf(x; y)jd�(y) = ZY d�(y) ZX jf(x; y)jd�(x) <1.¢�ª �ã��Âõ ßþ¢ø¤ ÍÜµ¿õ ��ó�÷� ¥� 8.8 ��Ìì �� : ö�ûÂ�¤�Âì 0 < p <1 ý�Â� .Àª�� 
 ý�ä�Þ¹õ Â� üû��µõ �� ýù¥�À÷� ×þ � Ý��î Âê 5.0.1 ÓþÂã�: Ý�û¢üõ5



ÍÜµ¿õ ��ó�÷� ¥� üþ�þ�Ìì ø Óþ¤�ã� 1.1 ÎÜµ¿õ ø üÖ�Ö� ��ó�÷� ¥� üþ�þ�Ìì ø Óþ¤�ã� 1 ÛÊêLp(
; d�) = ff : 
 �! C ø ù¢�� ÂþÁ� ù¥�À÷� f ,R
 jf jd� <1g ��÷ øL1(
; d�) = ff : 
 �! C : ,ù¢�� ÂþÁ� ù¥�À÷� f ø jjf jj1 = ess supfjf(x)j : x 2 
g <1g.À�µÆû  �÷�� ý�û�Ìê jj:jj1 �Â÷ ´½� L1 ø jj:jjp �Â÷ ´½� Lp �¤�¬ ßþ� ¤¢ÍÜµ¿õ ��ó�÷� ¥� üþ�þ�Ìì ø Óþ¤�ã� 1.1
ý�ä�Þ¹õ .Àª�� ÍÜµ¿õ ý�½Ô¬ C Ý��î Âê 1.1.1 ÓþÂã�� = fz 2 C : jzj < 1g.Ý�õ�÷üõ À��ø ýùÂþ�¢ �¤ T = �� = fz 2 C : jzj = 1g ý�ä�Þ¹õ ø C ¤¢ ¥�� À��ø «Âì �¤,Àª�� ÍÜµ¿õ ¢Àä ×þ a; r > 0 Âð� 2.1.1 ÓþÂã��(a; r) = fz : jz � aj < rgø ´¨� �(a; r) ´Æ� ��(a; r) .´¨� r á�ãª ø a �îÂõ �� ¥�� ÂþÀµÆõ «Âì ×þ.ÝþÂ�ðüõ ÂÑ÷ ¤¢ r á�ãª ø a �îÂõ �� �µÔ¨«Âì �¤ �0(a; r) = fz : 0 < jz � aj < rgü�ãþ ´¨� ù��ó�õÂ÷ �î Ý�û¢üõ ö�È÷ dA �� �¤ � ýø¤ ´��Æõ ù¥�À÷� ,�õ�÷ ö�þ�� ßþ� ¤¢ 3.1.1 ÓþÂã�: À�µÆû ¤�ÂìÂ� Âþ¥ «��¡ �Áó .(A(�) = 1) ´¨� 1 Â��Â� � ´��ÆõdA(z) = 1� dxdy = r� drd�6



ÍÜµ¿õ ��ó�÷� ¥� üþ�þ�Ìì ø Óþ¤�ã� 1.1 ÎÜµ¿õ ø üÖ�Ö� ��ó�÷� ¥� üþ�þ�Ìì ø Óþ¤�ã� 1 ÛÊê(¢�� Àû��¡ dA(z) = rdrd� = dxdy; C ¤¢ Ù±ó ����÷ ù¥�À÷�) z = x+ iy = rei� �îù� ð Â û Ý � õ� ÷ Â þÁ � Õ µ È õ z0 2 � ý� Î Ö ÷ ¤¢ �¤ f : � �! C Í Ü µ ¿ õ â �� � 4.1.1 ÓþÂã�.Ý�û¢üõ ö�È÷ f 0(z0) �� �¤ À� ßþ� .Àª�� ¢���õ limz�!z0 f(z)� f(z0)z � z0â���� ��Þ� ù¢¤ .´¨� � ¤¢ (3 üÜ�Ü½� �þ) ´¿þ¤�Üû f Ý���ð Àª�� ¢���õ z0 2 � Âû ý�¥� �� f 0(z0) Âð�.Ý�û¢üõ ö�È÷ H(�) �� �¤ � ¤¢ (üÜ�Ü½�) ´¿þ¤�Üûý�úµª�Ú÷ ��Þ� ý�ä�Þ¹õ . Àª�� �ª�� ø ×þ �� ×þ , üÜ�Ü½� Âð� Ý�õ�÷ §����õ ´ª�Ú÷ �¤ ' : � �! � â���ùøÂð �î ´¨� ùøÂð ×þ ,°�îÂ� ´½� Aut(�) �î ´¨� üúþÀ� Ý�û¢üõ ö�È÷ Aut(�) �� �¤ � ¤¢ §����õ.Ý�õ�÷ � ¥� ´¿þ¤¢�¡ ùøÂð �þ §����õ: Ý��îüõ ÓþÂã� a 2 � Âû ý�¥� �� 5.1.1 ÓþÂã�'a(z) = a� z1� �az (z 2 �):.´¨� ùÀª �ÂÎõ Âþ¥ ù¤��ð ¤¢ 'a(z) ´ª�Ú÷ Ýúõ ý�ú�ðÄþø�¤ �; �� ýø¤ �� �¤ �� �î ù¢�� ×þ �� ×þ ´ª�Ú÷ ×þ 'a ,z 2 �; a 2 � Âû ý�¥� �� 6.1.1 ù¤��ð: Ýþ¤�¢ ß��»Þû ø ¢¤�Ú÷üõ � ýø¤ ��,'a(0) = a .1,'a(a) = 0 .2,'�ao'a(z) = z .3Analyti37



ÍÜµ¿õ ��ó�÷� ¥� üþ�þ�Ìì ø Óþ¤�ã� 1.1 ÎÜµ¿õ ø üÖ�Ö� ��ó�÷� ¥� üþ�þ�Ìì ø Óþ¤�ã� 1 ÛÊê,j'0a(z)j = 1�jaj2j1��azj2 .4¢�ª �ã��Âõ ßþ¢ø¤ ÍÜµ¿õ ��ó�÷� ¥� (4.21) ��Ìì �� ��±�� ý�Â� : ö�ûÂ�.Àª�� C ¥�� ý�ä�Þ¹õ Âþ¥ ×þ G Âð� 7.1.1 ÓþÂã�§��� �ó¢�ãõ ø Àª�� �µ¨��� �ø¢ ü��� ý�ûÕµÈõ ý�¤�¢ f ù�ð Âû ´¨� 4¥�ÆÞû f : G �! R â��� Ý�þ�ð�2f�x2 + �2f�y2 = 0 .Àª�� ¤�ÂìÂ��¤ a 2 G ¤¢ üÞµþ¤�Úó ß�Ø� �� ù�ÂÞû ßþÂð â��� .Àª�� �½Ô¬ ¤¢ ý�����÷ G Ý��î Âê 8.1.1 ÓþÂã�.Ý��îüõ ÓþÂã� g(z; a) = log 1j'a(z)j ý�Ü�¨��´ú� ø ù¥�À÷� ù�ð Âû Ý���ð ÅþÀÞû ´ª�Ú÷ �¤ (C ¤¢ ����÷ ×þ G) f : G �! C â��� 9.1.1 ÓþÂã�.Àþ�Þ÷ �Ô� �¤ �þø�¥G ¤¢ âì�ø ý��µÆ� «Âì ��(a; r) ø ¥�ÆÞû üã��� U : G �! R Âð� (ß�Ú÷��õ ¤�ÀÖõ) 10.1.1 ��Ìì: Ýþ¤�¢ ù�ð ö� ,Àª��U(a) = 12� Z 2�0 f(a+ rei�)d�
�î ´¨� Â�Ñ÷ ö��� R 2 [0;1℄ À�÷�õ ý¢Àä 1Xn=0 n(z � a)n ü÷��� ýÂ¨ Âû �� 11.1.1 ÓþÂã��Âð�ø z 62 ��(a; r) ý�Â� ø ´¨�ÂÚÞû ´¡���Øþ ¤�Ï �� ø ÕÜÎõ ¤�Ï �� ��(a; r) ¤¢ r < R Âû ý�¥� �� ýÂ¨Harmoni48



ÍÜµ¿õ ��ó�÷� ¥� üþ�þ�Ìì ø Óþ¤�ã� 1.1 ÎÜµ¿õ ø üÖ�Ö� ��ó�÷� ¥� üþ�þ�Ìì ø Óþ¤�ã� 1 ÛÊê: Àþ�üõ ´¨¢ �� �Èþ¤ ö�õ¥� ¥� R üþ�ÂÚÞû á�ãª .Àª��üõ1R = limn�!1 sup jnj 1n� � Â ð� ´¨� Çþ� Þ ÷ Û �� ì 
 ¤¢ ü ÷�� � ýÂ¨ � Ü � ¨ø � � 
 ¥� � ý�ä� Þ¹õ ¤¢ ùÀª ÓþÂ ã � f â �� � Ý � �� ð.Àª�� f(z) �� �ÂÚÞû z 2 �(a; r) Âû ý�¥� �� �î Àª�� ùÀª Â�Ñ÷ ��� ÛØª �� ýÂ¨ �(a; r) � 
«Âì Âû ý�¥�
ù�ð Âû 12.1.1 ��Ììf(z) = 1Xn=0 n(z � a)n (z 2 �(a;R)) ù�ð ö� ,0 < r < R ø1Xn=0 jnj2r2n = 12� Z ��� jf(a+ rei�)j2d�.Àª��üõ 5ñ��¨¤�� ñ�õÂê ¥� ü¬�¡ ���� Â�¡� ý�Î��¤ù�ð ö� ,jf(z)j < M ,z 2 �(a;R) Âû ý�¥� �� ø f 2 H(�(a;R)) ù�ð Âû 13.1.1 ��Ììjf (n)(a)j � n!MRn (n = 1;2; : : :).´¨� éøÂãõ üª�î ý�ú��Þ¿� ��Ìì �� ��Ìì ßþ�. .¢�ª �ã��Âõ ßþ¢ø¤ ÍÜµ¿õ ��ó�÷� ¥� 26.10 ý��Ìì �� : ö�ûÂ�parseval formula5
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ÍÜµ¿õ ��ó�÷� ¥� üþ�þ�Ìì ø Óþ¤�ã� 1.1 ÎÜµ¿õ ø üÖ�Ö� ��ó�÷� ¥� üþ�þ�Ìì ø Óþ¤�ã� 1 ÛÊêø Àª�� �½Ô¬ ¤¢ ����÷ ×þ G À��î Âê (ÝÞþ�î�õ ñøÀõ Û¬�) 14.1.1 ��Ìì: Ýþ¤�¢ �¤�¬ ßþ� ¤¢ ��(a; r) � G ø f 2 H(G)(1) jf(a)j � maxjf(a+ rei�)j (0 � � � 2�)
ÝÞþ�î�õ G ¥� �ÎÖ÷ º�û ¤¢ jf j �Áó .Àª�� ´��� G ¤¢ f Âð� ÍÖê ø Âð� ´¨� ¤�ÂìÂ� (11) ¤¢ ýø�Æ�.Àª�� ´��� f ÂÚõ ¢¤�À÷ üã®�õ.¢�ª �ã��Âõ 24.15 ��Ìì ßþ¢ø¤ ÍÜµ¿õ ��ó�÷� �� : ö�ûÂ�¤¢ .f(0) = 0 ø ù¢�� ×þ �� ×þ ø ¤�À÷�Âî, üÜ�Ü½� A ¤¢ f Ý��î Âê 6(��¤��ª Ýó ) 15.1.1 ��Ìì:Ýþ¤�¢ �¤�¬ ßþ�(1) j f(z) j � j z j; z 2 � ø(2) j f 0(0) j � 1f(z) = �z ù�Ú÷� ,Ý�ª�� �µª�¢ ýø�Æ� (2) ¤¢ �þ Àª�� ¤�ÂìÂ� ýø�Æ� z 2 ��f0g×þ ý�¥� �� (1) ¤¢ ù�ðÂû.j � j= 1 ,´¨� ´��� � ö� ¤¢ �î.¢�ª �ã��Âõ 2.12 ý��Ìì ßþ¢ø¤ ÍÜµ¿õ ��ó�÷� �� : ö�ûÂ�' 2 H(
1) À�÷�õ üã��� ù�ðÂû À�þ�ð ¥ ¤�Ýû ÅþÀÞû ¤�Ï �� �¤ 
2;
1 ý����÷ ø¢ 16.1.1 ÓþÂã�¥ ¤�Ýû ÅþÀÞû ¤�Ï �� ü��� ÷ �Á ó . '(
1) = 
2 ø ù¢� � ×þ �� ×þ 
1 ¤¢ ' �î ý¤�Ï �� Àª� � ¢���õShwarz Lemma610



ßþ��¤��ª ÕµÈõ ø ¥¤� ×� â���� 2.1 ÎÜµ¿õ ø üÖ�Ö� ��ó�÷� ¥� üþ�þ�Ìì ø Óþ¤�ã� 1 ÛÊê.À�µÆû ´¿þÂ÷�Þû¤�Ï �� (�½Ô¬ ¢�¡ ¥� Â�è) �½Ô¬ ¤¢ 
 À�÷�õ ù¢�¨ À�±Þû ����÷ Âû :(ö�Þþ¤ ´ª�Ú÷) 17.1.1 ��Ìì.Àª��üõ � ý�Øþ «Âì ¥¤�Ýû ÅþÀÞû.¢�ª �ã��Âõ ßþ¢ø¤ ÍÜµ¿õ ��ó�÷� [14℄ ÛÊê : ö�ûÂ�ßþ��¤��ª ÕµÈõ ø ¥¤� ×� â���� 2.1¢ø¤üõ ¤�Ø� C ÍÜµ¿õ �½Ô¬ ¤¢ ��õ�¢ ö¢�¢ ö�È÷ ý�Â� 
 ¢�Þ÷ �õ�÷ ö�þ�� ßþ� Â¨�Â¨ ¤¢ 1.2.1 ÓþÂã�.¢�� Àû��¡ 
 ¥Âõ ¥� ! �Ü¬�ê d
(!) ,! 2 
 Âû ý�Â� ,¢�� Àû��¡ ö� ¥Âõ �
 ø.Àª�� ×þ �� ×þ ø üÜ�Ü½� Âð� ¢�ªüõ �µÔð ¥ ¤� ×� � ¤¢ ùÀª ÓþÂã� ÍÜµ¿õ â��� ×þ 2.2.1 ÓþÂã�z1 6= z1 �î D ¤¢ z1; z2 Âû ý�Â� ù�ð Âû Ý���ð ¥ ¤� ×� �¤ � À��ø ×Æþ¢ ýø¤ f üÜ�Ü½� â��� ñ¢�ãõ ¤�Ï ��.¢�ª á��¤ [26℄; [14;23℄ â���õ �� â���� ßþ� �þÂÑ÷ �ãó�Îõ ý�Â� .f(z1) 6= f(z2) Ý�ª�� �µª�¢À�÷�õ U ¥� ùÀª ñ�õÂ÷ ý�ú¨�î Âþ¥ø ¢�ªüõ ù¢�¢ ö�È÷ U �� � ¤¢ ¥ ¤� ×� â���� �Þû §�î : ý¤�Áð¢�Þ÷: ÝþÂ�ðüõ ÂÑ÷ ¤¢ Âþ¥ �¤�¬ �� �¤ S; S0 §�îS = ff 2 U : f(0) = 0 ; f 0(0) = 1gS0 = ff 2 U : ¢¤�À÷ ýÂÔ¬ � ¤¢ f; f(0) = 1g
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ßþ��¤��ª ÕµÈõ ø ¥¤� ×� â���� 2.1 ÎÜµ¿õ ø üÖ�Ö� ��ó�÷� ¥� üþ�þ�Ìì ø Óþ¤�ã� 1 ÛÊêÀª��üõ Âþ¥ �Âê �� ¤�Ü�� ÍÆ� ý�¤�¢ f 2 S Âû �î Àþ¢ ö���üõ 3.2.1 �µØ÷f(z) = z + 1Xn=2 anzn ; jzj < 1: ù�Ú÷� f 2 S Âð� 4.2.1 ��Ììja2j � 2 ; ja3 � a22j � 1.¢�ª �ã��Âõ [23℄ â�Âõ ¥� 1.5 ��Ìì �� : ö�ûÂ��¤ 14 á�ãª ø �bÀ±õ �îÂõ �� «Âì f ¢Â� �¤�¬ ßþ� ¤¢ f 2 S À��î Âê (14 ���î 7��Ìì) 5.2.1 ��Ìì.À÷�ª��üõ.¢�ª �ã��Âõ [14℄ â�Âõ �� : ö�ûÂ�¥ ¤� ×� z0 üÚþ�ÆÞû ×þ ¤¢ ù�ðÂû ,Ý���ð ¥ ¤� ×� �bã®�õ z0 �ÎÖ÷ ¤¢ �¤ f(z) â��� 6.2.1 ÓþÂã�.Àª��¥ ¤� ×� ø üÜ�Ü½� � ¤¢ â��� ßþ� .ÝþÂ�Ú� ÂÑ÷ ¤¢ �¤ k(z) = z(1�z)2 = z + 2z2 + : : : â��� 7.2.1 ñ�·õ.´Æû éøÂãõ 8���î â��� �� ø ¢¤�¢ üÜ�Ü½� â���� �þÂÑ÷ ¤¢ ü¬�¡ ´�Þû� â��� ßþ� .´¨�z0 �� �¤ 
 ¯�Ö÷ �î üÎ¡ ù¤�� Âû ù�ð Âû Ý���ð ö�ð ù¤�µ¨ z0 �� ´±Æ÷ �¤ 
 � C ��õ�¢ 8.2.1 ÓþÂã�.¢Â�ðüõ ¤�Âì 
 Û¡�¢ �fÖ�ì¢ À�îüõ Û¬ø«Âì �î ö��� Âð� Ý���ð (ö�ð ù¤�µ¨ �bÀ±õ �� ´±Æ÷) ö�ð ù¤�µ¨ �¤ S �� ÕÜãµõ f â��� 9.2.1 ÓþÂã�ö�È÷ S� �� �¤ S ¥� ù¢¤ Âþ¥ ßþ� .´¨� ö�ð ù¤�µ¨ z0 = 0 �� ´±Æ÷ �î ¢�ª �µª�Ú÷ ý���õ�¢ Â� f �� ,� ¥�� À��øKoebe one-Quartwr theorem7Koebe Funtion812



ßþ��¤��ª ÕµÈõ ø ¥¤� ×� â���� 2.1 ÎÜµ¿õ ø üÖ�Ö� ��ó�÷� ¥� üþ�þ�Ìì ø Óþ¤�ã� 1 ÛÊê.Ý�û¢üõ´±Æ÷ ö�ð ù¤�µ¨ ����÷ ×þ f(�) ø Àª�� ¥ ¤� ×� ù�ð Âû ¢�ªüõ ùÀ�õ�÷ ö�ð ù¤�µ¨ f 2 H(�) â��� ñ¢�ãõ ¤�Î�.Àª�� �bÀ±õ ��: Âð� ÍÖê ø Âð� ´¨� ö�ð ù¤�µ¨ f üÜ�Ü½� â��� 10.2.1 ��ÌìRe(zf 0(z)f(z) ) > 0 (z 2 �).¢�ª �ã��Âõ [23℄ â�Âõ ¥� 2.7 ��Ìì �� : ö�ûÂ�: �Âþ¥ .´¨� ö�ð ù¤�µ¨ â��� ×þ k(z) = z(1�z)2 ���î â��� 11.2.1 ñ�·õRe(zk0(z)k(z) ) = Ref1+ z1� z g > 0
Ýû �� �¤ 
 ¥� �ÎÖ÷ ø¢ Âû �î üÞ�ÖµÆõ Í¡ ù¤�� ù�ðÂû Ý���ð �À½õ �¤ 
 2 C ��õ�¢ 12.2.1 ÓþÂã�.¢Â�ð ¤�Âì 
 Û¡�¢ �fõ�Þ� ,À�îüõ Û¬ø¢�ª �µª�Ú÷ �À½õ ý��õ�¢ ×þ Â� f �� � �»÷��� Âð� Ý���ð �À½õ �¤ f 2 S â��� 13.2.1 ÓþÂã�.Ý�û¢üõ ö�È÷ K �� �¤ S ¥� ù¢¤Âþ¥ ßþ�Âð� �ú�� ø Âð� ´¨� �À½õ f 2 S â��� 14.2.1 ��ÌìRef1+ zf 00(z)f 0(z) g > 0 (z 2 �).¢�ª �ã��Âõ [23℄ â�Âõ 2.5 ��Ìì �� : ö�ûÂ�13



ßþ��¤��ª ÕµÈõ ø ¥¤� ×� â���� 2.1 ÎÜµ¿õ ø üÖ�Ö� ��ó�÷� ¥� üþ�þ�Ìì ø Óþ¤�ã� 1 ÛÊê�f õø�ó �÷) g �À½õ â��� ×þ Âð� �ú�� ø Âð� Ý���ð �À½õ �� ×þ¢�÷ �¤ f 2 S â��� 15.2.1 ÓþÂã��î Àª�� ö��� h ö�ð ù¤�µ¨ â��� �Ø�þ� �� ´¨� ñ¢�ãõ ßþ� ø Ref f 0(z)g0(z)g > 0 �î Àª�� ¢���õ ö��� (ù��ó�õÂ÷.Ý�û¢üõ ö�È÷ C �� �¤ S ¥� ù¢¤Âþ¥ ßþ� Ref zf 0(z)h(z) g > 0K � S� � C � S �î ´¨� ¼®�ø 16.2.1 ÂîÁ�.¢�ª �ã��Âõ [2 ÛÊê 28℄ ø [20 ÛÊê 14℄ â�Âõ �� : ö�ûÂ�ø ù¢� � � �À½õ ��õ�¢ ¤¢ üÜ� Ü½� â�� � ×þ f Âð� (üØ¨��¤�ø - øÂ�ª� ÷ ��Ìì) 17.2.1 ��Ìì.´¨� ¥ ¤� ×� � ¤¢ f ù�Ú÷� Reff 0(z)g > 0.¢�ª á��¤ [27℄ â�Âõ �� : ö�ûÂ�.´¨� ¥ ¤� ×� �À½õ �� ×þ¢�÷ â��� Âû 18.2.1 ��Ìì�î ´¨� ¢���õ g À� ÷�õ ü�À½õ â�� � �¤�¬ ßþ� ¤¢ Àª� � �À½õ �� ×þ¢� ÷ f â�� � Ý� �î Âê : ö�ûÂ �ÝþÂ�ðüõ ÂÑ÷ ¤¢ ,Àª�� g ¢Â� 
 Ý��î Âê ø Ref f 0(z)g0(z) g > 0h(!) = f(g�1(!)) ! 2 
 �Áóh0(!) = f 0(g�1(!))g0(g�1(!)) = f 0(z)g0(z) �¹�µ÷ ¤¢Refh0(!)g > 0 ! 2 
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ßþ��¤��ª ÕµÈõ ø ¥¤� ×� â���� 2.1 ÎÜµ¿õ ø üÖ�Ö� ��ó�÷� ¥� üþ�þ�Ìì ø Óþ¤�ã� 1 ÛÊê.´¨� ¥ ¤� ×� f ßþ�Â���� ,´¨� ¥ ¤� ×� h üØ¨��¤�ø øÂ�ª�÷ Õ±Ï Å�´ª�Ú÷ Âû ,Àª�� ×þ��ó���� ý�Ìê ×þ X ø üÖ�Ö� ¢�Àä� ¥� ý�ù¥�� I Ý��î Âê 19.2.1 ÓþÂã�. Ý�õ�÷ üõ Ý¡ ×þ �¤  : I �! X À�÷�õ �µ¨���: Ý�ª�� �µª�¢ x; y 2 I Âû ý�Â� Âð� Ý���ð ù¢�¨ �¤  Ý¡ 20.2.1 ÓþÂã�(x) = (y) =) x = y
Ýû �� ö� (üþ�úµ÷�) ý�û�ÎÖ÷ ñ¢�ãõ ¤�Ï �� (a) = (b) Âð� Ý���ð �µÆ� �¤  Ý¡ 21.2.1 ÓþÂã�.À�ª�� Õ±Î�õ ÝûÂ� ø À�¨Â�.À�õ�÷üõ ��÷ ö¢¤ø� Ý¡ �¤ �µÆ� ù¢�¨ Ý¡ 22.2.1 ÓþÂã�.À�õ�÷üõ ö¢¤ø� ����÷ �¤ ö¢¤ø� Ý¡ ×þ üÜ¡�¢ ����÷ 23.2.1 ÓþÂã�ø �µ¨��� â�¨�� ×þ f Âð� ÍÖê ø Âð� ´¨� ö�¢¤ø� ù¥�� ×þ 
 (ý¤ø¢�ÿ��¤�î ��Ìì) 24.2.1 ��Ìì( ´¨� ùÀª ÓþÂã� 
 ýø¤ �� � ¥� �î ´¨� ßÞþ¤ ´ª�Ú÷ ö�Þû f) .Àª�� �µª�¢ �� �� ×þ �� ×þ.¢�ª �ã��Âõ [26℄ â�Âõ 2.6 ��Ìì�� : ö�ûÂ�ýø¤ ø Ý¡ öøÂ�� ,öø¤¢ Ýû ¥� �À� �ä�Þ¹õ Âþ¥ �¨ �� �¤ �½Ô¬ , �µÆ� ù¢�¨ Ý¡ Âû 25.2.1 ��Ìì.À�îüõ Ý�ÆÖ� Ý¡
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ßþ��¤��ª ÕµÈõ ø ¥¤� ×� â���� 2.1 ÎÜµ¿õ ø üÖ�Ö� ��ó�÷� ¥� üþ�þ�Ìì ø Óþ¤�ã� 1 ÛÊê�� �¤  : [a; b℄ �! X Ý¡ ñ�Ï ù�Ú÷� Àª�� d Âµõ�� ýÂµõ ý�Ìê ×þ X Âð� 26.2.1 ÓþÂã�L() = supf nXi=1 d((ti); (ti�1)) : n 2 N; a = t0 < t1 < : : : < tn = bgL() <1 ù�ðÂû .¢�ªüõ �µêÂð ÂÑ÷ ¤¢ [a; b℄ ¥� ßØÞõ ý�û¥�Âê� ��Þ� ýø¤ ÝþÂ��¨ ö� ¤¢ �î Ý��îüõ ÓþÂã�.´¨� üû��µõ ñ�Ï ��  Ý¡ Ý�þ�ðø ¢�ª ¤��µ¡� X = Rn Âð� 27.2.1 ÂîÁ�: ù�Ú÷� Àª�� �µ¨��� ÂþÁ� ÕµÈõ  : [a; b℄ �! RnL() = Z ba j0(t)jdt
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