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¤ĚČîƓ
�Ĺ�ŇĻĸ�ŉłĿŇĴĺĸņ�ĴŁķ�ĶňŅŅĸŁŇņ�ļŁ�Ĵ�ĿļŁĸĴŅ�ĶļŅĶňļŇ�ĴŅĸ�ņļŁňņłļķĴĿ˨�ŇĻĸŁ�Ŋĸ�
ĶĴŁ�ňņĸ�ŃĻĴņłŅņ�Ňł�ĴŁĴĿŌōĸ�łňŅ�ĶļŅĶňļŇ˫�

Ɣ 	�ĿļŁĸĴŅ�ĶļŅĶňļŇ�ķłĸņ�ŁłŇ�ĶĻĴŁĺĸ�ŇĻĸ�ĹŅĸńňĸŁĶŌ�łĹ�Ĵ�ņļŁňņłļķ˫

�ĸŇ˵ņ�ņĴŌ�ŇĻĸ�ŉłĿŇĴĺĸ�ŉ̎Ň̏�;�	�Ķłņ̎ȦŇ�͹�ᶰ̏˨�ŇĻĸŁ�ŇĻĸ�ŃĻĴņłŅ���;�	ĸ�Ľᶰ˫

�ĸ�ĶłňĿķ�ŇŅĴŁņĹłŅŀ�łňŅ�ĸŁŇļŅĸ�ĶļŅĶňļŇ�ļŁŇł�ŇĻĸ�ŃĻĴņłŅ�ķłŀĴļŁ�ňņļŁĺ�
ļŀŃĸķĴŁĶĸņ˰

Ɣ �ĸņļņŇłŅņ�ĻĴŉĸ�ļŀŃĸķĴŁĶĸ��
Ɣ �ĴŃĴĶļŇłŅņ�ĻĴŉĸ�ļŀŃĸķĴŁĶĸ�̻̂ĽȦ�
Ɣ �ŁķňĶŇłŅņ�ĻĴŉĸ�ļŀŃĸķĴŁĶĸ�ĽȦ�



£ƲŃČŖ�/ǐîţƓŚĚ
�ļŉĸŁ�ŇĻĸ�ĹłĿĿłŊļŁĺ�ĶļŅĶňļŇ�ļŁ�ŇĻĸ�Ňļŀĸ˭ķłŀĴļŁ �ĸ�ĶĴŁ�ŇŅĴŁņĹłŅŀ�ļŇ�ļŁŇł�ŇĻĸ�ŃĻĴņłŅ�ķłŀĴļŁ

�ĻĸŁ˨�Ŋĸ�ĶĴŁ�ņłĿŉĸ�ĹłŅ�ŃĻĴņłŅ�ŉłĿŇĴĺĸ��łňŇ�ĴŁķ�ĶłŁŉĸŅŇ�ŇĻĴŇ�ĵĴĶľ�ļŁŇł�ŇĻĸ�Ňļŀĸ�ķłŀĴļŁ˫


ŋ˪��Ĺ��łňŇ�;�̼ĸ
Ľ�Δ̂̾˨�ŇĻĸŁ�ŉłňŇ̎Ň̏�;�̼�Ķłņ̎ȦŇ�͹�Δ̂̾̏˫



¡Śîť�ĴŰƖ�¹ŰēîǑ
�ĸ�ŊĴŁŇ�Ňł�ņĸĸ�ĻłŊ�łňŅ�ĶļŅĶňļŇņ�ĵĸĻĴŉĸ�ĹłŅ�ļŁŃňŇņ�łĹ�ķļδĸŅĸŁŇ�ĹŅĸńňĸŁĶļĸņ˫

�ĸŇ˵ņ�ķĸηŁĸ�Ĵ�ŇŅĴŁņĹĸŅ�ĹňŁĶŇļłŁ�ŊĻļĶĻ�ŊļĿĿ�ĵĸ�łňŇŃňŇ�Ňł�ļŁŃňŇ�ŅĴŇļł�łĹ�ŇĻĸ�
ŃĻĴņłŅņ�ŉłĿŇĴĺĸņ˪��̎Ȧ̏�;��łňŇ�̂��ļŁ

Ɣ �Ļĸ�ŇŅĴŁņĹĸŅ�ĹňŁĶŇļłŁ�ŇĴľĸņ�ĹŅĸńňĸŁĶļĸņ�Ȧ�ĴŁķ�łňŇŃňŇņ�Ĵ�ĶłŀŃĿĸŋ�ņĶĴĿĴŅ˫
Ɣ �Ň˵ņ�ŇĻĸ�ĹŅĸńňĸŁĶŌ�ĸńňļŉĴĿĸŁŇ�łĹ�ĺĴļŁ�ĹŅłŀ�̻̀	˪���;��łňŇ�̂��ļŁ

�ŅĴŁņĹĸŅ�ĹňŁĶŇļłŁņ�ĶĴŁ�ĻĸĿŃ�ňņ�ķĸņļĺŁ�ηĿŇĸŅņ�ŇĻĴŇ�ĵĿłĶľ�łňŇ�ĶĸŅŇĴļŁ�ĹŅĸńňĸŁĶļĸņ˫

Ɣ �ĴŁŌ�ĴŃŃĿļĶĴŇļłŁņ�ņňĶĻ�Ĵņ�Ĵňķļł˭ĸŁĺļŁĸĸŅļŁĺ˨��ļ�ļ˨�ĶłŀŃňŇĸŅ�ĺŅĴŃĻļĶņ˫

Ex : W= 20kHz is annoying ,
we can design H (20kHz) = o



¡ŰŚĚƞ�îťē�èĚƖŰƞ
	ŁŌ�ŇŅĴŁņĹĸŅ�ĹňŁĶŇļłŁ�ĶĴŁ�ĵĸ�ĹĴĶŇłŅĸķ�ļŁŇł�ŇĻĸ�ĹłĿĿłŊļŁĺ�ĹłŅŀ˪

�Ļĸ�Ȧō�ĴŅĸ�ĶĴĿĿĸķ�ōĸŅłņ�ĴŁķ�ŇĻĸ�ȦŃ�ĴŅĸ�ĶĴĿĿĸķ�ŃłĿĸņ˫


ŋ˪�

�Ļļņ�ŇŅĴŁņĹĸŅ�ĹňŁĶŇļłŁ�ĻĴņ�Ĵ�ōĸŅł�ĴŇ�̺̿˨�ĴŁķ�ŃłĿĸņ�ĴŇ�̿˨�̻̺̺˫
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FTA : Any nth degree
polynomial has n

complex roots

Really important for
plotting

jw ( ) where things start to change .

>

also have g

Zero at w= O
.


